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I. On the discordant Opinions delivered by the Chemists who
gave Evidence on the Trials of the Insurance Qitestion of
Severn, King, and Co. versus the Fire Offices. By M. Ri-
CARDo, Esq.

To Mr. Tilloch.

Sir,—X^ OR commentinfi: upon the discordant opinions which
were given on the trial of Messrs. Severn and Co. relative to some
of the propertiesof oil,and which have been put on record in the

last Number of the Philosophical Magazine, it is unnecessary for

me to offer any apology to those gentlemen the correctness of

whose doctrines I have presumed to call in question. Opinions

upon scientific subjects, or indeed upon any other, which are

publicly promulgated, become public property, and are open to

the observations and criticisms of any one who chooses to descant

upon them ; and in freely canvassing such opinions, it is always to

be understood that the doctrines only are criticised and not the

persons advancing them; nothing personal is meant: that esti-

mation in which, as men of science, they are so highly held,

and that respect to which they have become so justly entitled,

and which no one feels more warmly than the individual who is

now addressing you, are not in the slightest degree lessened by
the casual advancement of doctrines which on examination may
not be found perfectly tenable. The question at issue, however,

is not the truth or falsehood of an hypothesis; but it is as to the

existence of facts, facts that no doubt may and will be clearly

proved to the satisfaction, or I should rather say to the convic-

tion, of all parties. Hypotheses or theories may be disputed, but
the facts themselves cannot be disproved ; and whether oil is de-

composable below a certain heat, whether it gives out inflamma-

ble vapour, and whether it is easily or difficultly heated, may be
as clearly proved, if the trial is made unbiased by party feeling,

as any problem in mathematics.

The observations which I propose to make are upon the evi-

dence which was given on the trial, without any reference to ex-

periments that may have been subsequently made; and I shall

Vol. :>7. No. 273. .Tan. 1821. A 2 com-



4 Discordant Opinions of Chemists

commence them wkh an examination of the second points, as

stated in your last Magazine, which each party wis^hed to esta-

blish ; the gentlemen on the one side maintaining " that oil kept

at a heat of 360 degrees for two months, underwent no change
whatever, excepting becoming darker and thicker ; that i)y such

operation it did not become at all more inflammable." The
gentlemen on the other side asserting, '* that oil kept at the heat

and during the time above mentioned did become changed, that

partial decomposition took place, and that it became more in-

flammable." Here then there is a decided contradiction of facts.

The above assertion on the plaintiffs' side was made bv Dr.
Thomson,and was corroborated by mostof the othe'- witnesses, with

perhaps some slight modifications. They all allowed that an

aqueous vapour was given out, which condensed and fell back in

the boiler, and that the blackness of the oil was occasioned by

earbon being deposited. This aqueous vapour, as it is termed,

could not be the result of water mechanically combined with the

oil, because the whole of that, if there were any, would be expelled

before it arrived at the heat of 360 degrees. Now this vapour

continues to be produced the whole of the time it is submitted

to this heat. Aqueous vapour cannot be formed from oil without

that oil undergoing some decomposition. The hydrogen and

oxygen that leave the oil to form this vapour must disarrange

its elementary constituents, and the residue must be a compound
of a new order. Carbonic acid gas, it is stated, is given out, which

cannot be produced without some further change taking place.

Thus, Sir, on their own admission, we see that oil does undergo

a change more than merely in colour and density, and that a

decomposing process is going forward all the time it is submitted

to that heat. It is somewhat surprising, that men to whose
opinions so much importance is attached, and who are looked

up to with so much deference, should not have made themselves

acquainted with every circumstance that was necessary to enable

them to give a correct opinion upon every point on which they

might be examined, particularly when so much time was allowed

them between the two trials to gain all the information possible.

That which was termed aqueous vapour, is in fact not simply

aqueous vapour, but combined with an inflammable vapopr and a

large portion of acetic acid, which is formed in the oil : their

calling it aqueous vapour at least demonstrates that they assumed

itwasso without provingit; and if they admitassumption in onein-

stance, their opponents mayjustly charge them with it in others; for

ihey ascertained the vapour to be acid, and that it was acetic acid*.

All

• It may be said, this is not a new fact; as it was well known, and had
boon luticod in chemical works, that acetic acid comes over with the v»pour

that
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All thejie circumstances combined, prove that what the plaintiffs'

witnesses asserted, that oil undergoes no change, is not correct}

for acjueous vapour, combined with acetic acid and carbonic acid

gas, is formed, and carbon is deposited. This could not take

place, and 1 think no one will dispute it, if the oil did not under-

go decomposition.

Of its being rendered more inflammable by the change it has

undergone, I can only observe, that on this point the evidences

of the plaintiffs' witnesses are at variance among themselves.

Mr. Wilson, Dr. Thomson, Mr. Parkes, and others, observed,

that there was no difference between old and new oil, as they

were termed, in their combustil)ility. The latter said that old oil

became less combustible ; and this he did not state from actual

experiment, but he assumed it because the oil became thicker.

Mr. Brande on the contrary said, that he obtained inflammable

vapour 50 degrees lower from old oil than from new ; and Mr.
Accum stated, that from oil that had been heated for some con-

siderable time he had obtained inflaumiable vapour as low as

4(>0 degrees; but he did not attribute its inflammability to its

being old, but to its having been heated in a leaden vessel, and
having dissolved a portion of the lead whichj in his opinion^

rendered it more combustible. Without adverting to any of the

assertions marie on the other side, as to the change which oil

undergoes at the continued heat of 360, I think I have proved

on their own admission, that oil does not remain the same

;

that a decomposition does take place; and that, new compounds
being formed, it must necessarily undergo a greater change than
merely becoming darker and thicker.

The next point for consideration is the change which takes

place in the combustibility of oil at a higher heat. At 600 de-
grees, it is stated by Mr. Wilson on the plaintiffs' side, a small

quantity of vapour is given out, but none below that heat : if a
light were applied to it, it burned with a blue lambent flame and
soon went out. About a foot high it would become condensed,

and fall back again as oil. This was corroborated by Dr. Thom-
son, Mr. Brande, and many others, with slight modifications.

The feel)le testimony of so humble an individual as myself, in

opposition to such high authority as that which I have already

quoted, or in addition to the assertions of the equally high au-
thority on the other side, may have but little weight with those

who have already formed, or are to form, their judgement upon
this subject: but it was a matter of no small surprise to me, whilst

in Court, to hear that statement made, when but a very few days

that is formed during the process of heating oil. This does not alter my ob-
jections ; but renders it the more extraordinary, that witli the knowledge of
this circumstance, it should be ajserted that oil undergoes no change

before
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before I had witnessed the violent and incontrovertible effects of

oil ignited at 600 degrees ; the vapour was lighted before it ar-

rived at that heat, but 1 have said 600 degrees because it did not
exceed that, the range of the thermometers terminating at that

point, and which were not found broken after the experiment was
finished. Fron> a tube atfixed to the boiler the flame ascended
upwards of four feet in length, striking against the wooden roof

of the place where the experiment was tried, and which for some
considerable time baffled all the attempts to extinguish it, and
made every one present seriously alarmed for the safety of the

building: the fire was raked out, pails full of water were thrown
into the fire-place; wet cloths were put on the mouth of the tube,

to no purpose; the cover of some pot was at last placed upon it,

which dispersing theflamelaterallypreventedits ascendingsohigh
;

and in that state it contitiued burning for some considerable time.

With this occurrence fresh in my mind, it vvas not to be wondered
at that I should have listened with astonishment when I heard it

asserted by Dr. Thomson, whose authority I had always looked

up to with so much deference, that a fire twenty miles long

placed under such a boiler as the one used by the plaintiffs

could not make it dangerous.

This experiment, which I witnessed in company with those

gentlemen who were subpoenaed on the part of the defendants,

by the invitation of Mr. P. Taylor, at whose laboratory it was
made, was one of many others tried by them, and all of which
were attended by the same results. This it may be said is as-

sertion against assertion ; but the fact, whether the vapour of

oil at 600 degrees gives out only a blue lambent flame easily put

out, or a continuous one most ungovernable and with great dif-

ficulty extinguished, may be very easily proved.

The next point of difference is the length of time necessary

to heatoil,—the one partystating that it would require eight or ten

hours with great difficulty to bring it from a safe to a dangerous

point ; the other, that it may be effected without any difficulty

at all in twentv minutes. I should observe here, that there is

no detail of any experiment on the side of the plaintiffs, to prove

the fact which they have stated ; for the trifling attempt at heat-

ing oil over an Argand lamp, where the radiation of heat when
the oil arrived at a certain temperature kept pace with that

emitted from the lamp, is no proof at all; but I do not recol-

lect any statement having been given of its being tried with a

fire under the boiler with the express view of ascertaining that

point : their endeavour was to keep the oil at a temperature

below 360 degrees. But on the other hand the fact has been

proved in six or seven public experiments, where in a boiler con-

structed upon the model of the one used by the plaintiffs, with a
fire-
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fire-place proportionably less, with a depth of oil nearly twice

that which the large one contained, oil in twenty minutes, with a

moderate fire, was heated from a safe to a liighly dangerous point.

Now, Sir, where two parties are e(jually entitled to credibility, we
should certainly say that one positive assertion was worth a hun-

dred negative, and that the detail of absolute facts must take

place of mere conjecture.

What was said concerning a leakage in the boiler was hardly

worthy the consideration of a chemist. A cook -maid could have

answered that question equally well ; and if she were asked whe-

ther a hole in her frying-pan, and the consequent leakage of her

dripping, would have any effect in raising or extinguishing the

flame, she would tell you proverbially that " all the fat was in

the fire," and leave you to draw your own conclusion*.

The next subject for consideration is the production of Dip-

pel's oil, which Dr. Thomson asserted could not be obtained from

whale oil in a similar boiler to that used by the plaintiffs, and

that passing it three times through a red hot tube would not pro-

duce it. Whether the latter mode would produce it, or not, I am
unable to say; Dippel's oil is stated to be highly inflammable, very

volatile, considerably lighter than common oil, and its boiling

point is 180 degrees. A sample of oil was produced in court by
Mr. P. Taylor which had all the properties above enumerated.

It rnay be denied that this was Dippel's oil, because it is not pro-

duced from a solid animal substance ; but it clearly possesses all

its properties, and it is needless to cavil about names. This was
procured by the redistillation of a portion that had been distilled

from the boiler in which the experiment was tried. The inference

to be dravvn from Dr. Thomson's statement was, that it required

great difficulty to produce this highly inflammable oil. But it is

clear, that if the vapour at 600 is condensed and falls back again,

it must contain this inflammable matter disengaged in it, which
may be driven over at a heat much below 360. The maximum
of heat is here given ; but a set of experiments will be tried, to

prove among other things at how low a heat this oil may he in

the first and second instance produced.

The next point for consideration is the inflammability of sugar.

The assertion which Dr. T. made, that sugar next to gunpowder
was the most combustible substance in nature, must be consi-

dered, as well as the fire of twenty miles extent, as one of those

strong declarations made without thought, and without consider-

ing the extent of their meaning, and which is intended to convey
an opinion as strongly as it can be conveyed. Had the same opi-

nion been given in a less forcible manner, coming from such a
source, it would have been open to the same criticism. Hyper-
bole is not wanted to give force or authority to any thing that

Dr.
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Dr. Thomson may say. Perhaps it mny be difficult to dispjoTe

what has been said, that boiling of sugar is more dangerous than

heating oil—that sugar boiling over would catch fire and burn as

it ran along the floor—that mixing it with water rendered it more
dangerous ;—such assertions could only be met bv counter asser-

tions. But I would ask those gentlemen who made them, to re-

flect calmly, without letting their judgements be biassed by their

prejudices, and say whether they really believe that syrup could,

in the state in which it is boiled in the sugar-houses, and as the

fire-places are constructed, on boiling over, possibly set the building

on fire ? whether it would burn as it ran along the floor ? and
whether mixing water with sugar adds to its combustibility ?

The evidence given by Mr. John Martineau on this point,

which for clearness and perspicuity was not exceeded by any evi-

dencegivcnonthattrial,might,Ishouldhavethought, haveset that

point at rest. He had watched the progress ofsugar boiling upon
a large tcale with the eye of a man of science—he had traced it

to its most dangerous point, and yet found it perfectly controul-

able ; and though this gentleman might not boast of holding that

rank as a general chemist which many others do, yet on this par-

ticular point I think he might be considered superior to them all.

The experiments of Mr. Brande proved that at a certain heat the

vapour issuing from sugar was inflammable ; but long, very long

before it arrived at that point, the sugar was spoiled, and rendered

unfit for any purposes for which sugar refiners could use it. The
neat and highly ingenious experiment of Mr. Children (whose

name and character as a man of science entitled him to a more
courteous observation than was made by the Solicitor-General,

who styled him a mere parlour chemist) proving the inflammable

point of sugar by phosphorus, is not at all at variance with Mr.
Brande's trial ; it demonstrated that long before sugar became
dangerous, it became completely spoiled.

I have now gone through all the points on which the two par-

ties have differed, and ^he differences must be determined by fu-

ture experiments. Those who have advanced opinions with a

conviction on their minds of their correctness, will not sit quietly

under the imputation of having promulgated erroneous ones, par-

ticularly when they state these opinions to be facts founded upon
the results ot actual trials ; and such facts cannot be disproved

by mere hypotheses ; they must be met by other experiments, not

tried for the purpose of obtaining a particular end, but every end
they are susceptible of. The dignity of chemical science has suf-

fered much by this trial ; but, though this is to be lamented, we
may hope that the science will be greatly benefited, by a new
field being opened for future investigation that may lead to results

of great importance.

It
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It may be said, that in the observations I have made, it has

evidently been with a leaning to one side, and from my acknow-

ledgement of having been present at one of their experiments with

a strong bias to that side. If it is so, it is the result of convic-

tion. With the best judgement I am capable of bringing to this

investigation, the evidence on the one side appears to me infi-

nitely more conclusive than on the other j and what I observed as

an eye-witness, I cannot disprove to myseif.

The assertion of the Solicitor-General, that the party opposed

to him tried the experiments to prove how dangerous this mode
of heating sugar was, is certainly not incorrect ; but he did not

properly state how they proved it, when he said that Mr. Farra-

day admitted that the fire was strongly urged at the last. I think

he exceeded that gentleman's admission ; if I understood Mr. F.

rightly, the fire was not nrged vehemently, and every thing done
to heat the oil as quickly as possible ; bat that, having been
obliged to use great care to keep the heat so low as not to allow

the contents of the boiler to exceed 360, when they wanted to

raise it they were necessarily obliged to increase the fire from the

low point at which it had been kept : but as an eye-witness, I

can say, not more than if they had wanted to heat water or any
other fluid. On the other side the experiments were tried to

ascertain how safely it might be used, and from taking piecan-

tions to keep it so, they did not attend to its danger ; and trving

only by halves, from the result of such knowledge and the imper-
fect information it conveyed, they were induced to advance opi-

nions which, I have no doubt, at some future time, they will regret

they ever uttered, it is impossible for any man, were his life of

three times the usual extent, to go through all the experiments
of which chemistry is capable ; and tlicrefore many opinions that

were given were advanced not on their own, but on the authority

of others. The properties of whale oil are still very imperfectly

known ; its highly offensive nature, and the inconvenience at-

tending any experiments upon it, would detfr many, who had not
a strong motive, from making it a subject of choice. Mr. P. Tay-
lor* had that motive, and I believe no one possesses more accu-
rate information on this subject than he does, although even his

knowledge is still very imperfect. The investigation of oil in the
production of gas has long occupied his attention, and a further

investigation in such hands must lead to important conclusions.

It is with great deference I have presumed to call hi qiiestion

opinions of men so justly and so highly estimated for their great

* I may be allowed to observe here, that the character and talent of this

gentleman as a man of science are equal to any ; his capability in planning
experiments, and his ingenuity in forming just and conclusive deductions
from their results, are perhaps superior to most.

Vol. 57. No. 273. Jan. 1821. B talents i
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talents; but the greatness of tliese talents renders it the more ne-

cessary, as it gives a currency and a sanction to errors that ema-
nate from them ; nor should the obscurity of an individual deter

him from pointing out such errors when he thinks he has detected

them.

I cannot conclude these observations without bearing my
warmest testimony to the fairness, the candour, and perfect good

humour, with which the experiment I witnessed was conducted.

Mr. Dawes, the respectable solicitor, whom I had not the honour

of knowing till I met him on this occasion, seemed only anxious

for the truth, the strict impartial truth, and I am sure would have

been as much above taking any quibbling advantage, had it been

offered, as the gentlemen who acted with him were above offering

him any. I have been induced to make these remarks, from

many rumours that have been afloat of the motives which in-

duced some gentlemen to give the evidence they did. It is to

be most sincerely regretted that upon a question,—as far as they

were concerned,—purely scientific, any personal insinuations

should have been thrown out that must have wounded the feel-

ings of those who knew they were as unjust as they were un-

true. Let us hope that in the further pursuit of this subject, or

indeed any other connected with science, a better feeling will

prevail, and that the same desire will actuate all,— that of pro-

moting its benefit to the utmost.
Bow, Jan. 11, 1821. M. RiCARDO.

II. On the Pyrolig7ieous Acid, its Manufacture and Uses.

By Dr. Wilkinson.

[Extracted from a Communication made by Dr. Wilkinson to the Bath and
West of England Societj', and read at their Annual Meeting on the 19th

. of Dec. 1820.]

Xhe manufacture of this acid is conducted on a large scale at

Neath, in the neighbourhood of Swansea. The furnaces are made
about 5 feet by 3, and 6 feet deep, sufficient to contain for each
charge about 15 cwt. of wood; the door is made air tight by
means of a luting of clay and horse dung, and is not opened for

twelve hours ; the fire underneath is raised just sufficient to, pro-
duce a slight glowing heat on the floor of the furnace. All kinds

of woods are made use of; the drier the wood, the stronger the

acid. When the distillation is completed, what is left in the fur-

nace is charcoal, which constitutes about one-third in weight of
the wood employed ; each ton of wood yields about 100 gallons

of lifjuor, consisting of weak acid, tar, and naphtha, and the rt-

maining loss arises from the gaseous products.

The acid corresponds in all its properties to acetic acid. After

rest,
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rost, a partial separation takes place; the denser tar falls to the

bottom; the lighter naphtha floats at the top; the acid, the

middle part, from which place it is drawn off: in this state it is

a little mixed with portions of naplitha and tar, and is denomi-

nated by the manufacturer the black acid, for if it were in this

state employed in the manufacture of sugar of lead, it would pro-

duce a very discoloured lirticle. By distillation the acid becomes

more concentrated and purified: it is in this stage that portion

which is sold to the vinegar makers is saturated with chalk ; the

solution drawn off aijd evaported to dryness is exported in the

form of the acetate of lime. For the manufacture of the acetate

or sugar of lead, the acetate of lime is put into an iron still ; sul-

phuric acid diluted with an equal cpiantity of water is added, in

such a proportion as to leave an excess of sulphuric acid. The
acetic acid is distilled, and the sulphate of lime or gypsumjformed

in the operation, is left in the still.

The acid drawn off is subjected to another distillation ; the

acid in tliis state is highly concentrated, and the 100 gallons of

liquor produced in the first distillation is reduced to about iJO gal-

lons of strong acid. In this state it will dissolve nearly half its

weight of litharge, which is added to the vinegar whilst cool

;

during its admixture there is an increase of temperature of near

60 degrees; in this stage no heat is emploved. If the acid were

warmed, there would not only be a considerable loss from evapo-

ration ; but the litharge instead of being dissolved would form

a hard c.ike or mass. The inaimfacturer soon ascertains the point

of saturation : he distinguishes by the smell an excess of eitlier

acid or litharge. If the mass is too thick to let the impurities

subside, as much water is added as is equal to the acid employed;
after being well stirred it is left for 24 hours to depurate, then

drawn off and boiled down to concentration, which is determined

by taking out a small })ortion in a capsule, and observing whether
it solidifies on becoming cool. It is then drawn off into casks

holding about 6 or 7 evvt. In about five or six days it becomes
solid, at the end of which time, a hole is made at the top, into

which a syphon is introduced, in order to draw off the mother-
water from the central part ; it is then broke up, picked, and
sorted for the calico printers.

There being no correct account of this process published, will I

hope plead my apology in troubling the Society with the above
detail.

From some experiments which have been made, the purified

acid has not been found to answer the same purposes as vinegar
in the processes of pickling vegetable matter ; in its pure state

it is so highly concentrated, as to completely decompose onions,

cucumbers, &c. ; nor will it answer by reducing it by admixture

B2 of
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of water. I presume that the principle of pickling vegetable, or

of salting or preserving animal matter, is to remove all the

aqueous portion, and to prevent any subsequent access to that

fluid. No decomposition is effected without water ; the separa-

tion of the elementary principles of vegetable and animal matter

is the combined result of the chemical agency of their constituent

particles and those of water ; if the vegetable matter, or the

animal fibre, be iti contact with such substances as will not be

decomposed, or admit of the accession of water, then the animal

and vegetable matter will not be subjected to any destruction.

Upon these principles I ])resume we mav explain why pure

acid, reduced by dilution with water, will not answer for pickling:

as the common vinegar of the shops will bear with advantage

an increase of strength, this is profitably effected by a propor-

tionate adiiuKture with this acid.

After troubling the Society with the above remarks, I shall

now beg leave to direct their attention to the more important

observations and experiments of Mr. Sockett. This gentleman,

having directed his attention to the smoking of hams with wood
smoke, either in a building erected for that purpose, or in a

chimney where wood alone is burned, in addition to its consider-

able increase of flavour, he considered it more effectually pre-

served from putrefaction by being, what is commonly called,

smoke-dried. Mr. S. having ascertained by experiments that

meat thus cured required less salt, he was induced to suppose

some antiseptic quality in the same, and not attributable to the

mere application of heat. A neighbouring manufactory of py-
roligncous acid afforded him an opportunity of trying a variety

of experiments, which convinced him of the correctness of the

supposition of the antiseptic quality of wood smoke, as the same

effects as to flavour and preservation were produced in a superior

degree without the aid of any increase of temperature, which by

drying diminishes the nutritious quality of meat thus exposed.

Mr. S. ascertained that if a ham had the reduced quantity of

salt usually employed for smoke-dried hams, and was then exposed

to smoke, putrefaction soon took place when pyroligneous acid

was not used ; even one half this reduced portion of salt is suffi-

cient when it is used, being applied cold, and the ham is thus

effectually cured without any loss of weight, and retaining more
animal juices.

The mode adopted was by mixing about two table spoonfuls

of the acid, the same as here sent, in the pickle for a ham of 10

or 12 lbs.; and when taken out of the pickle, previous to being

hung up, painted over with the acid by means of a brush. In

many instances, Mr. S. has succeeded by brushing the ham over

with the acid, without ndding anv to the pickle. The same mode
answers
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answers equally well with tongues, requiring a little more acid,

on account of the thickness and hardness of the integuments.

Upon dried salmon it answers admirably ; brushing it over

once or twice had a better effect than two months' smoking in

the usual way, and without the same loss from rancidity.—From
the result of a few experiments on herrings, he is persuaded that

this mode of curing might be most advantageously introduced

in our fisheries, so that herrings might be cured here superior to

those imported from Holland.

These experiments so satisfactorily demonstrating the anti-

septic qualities of this acid, where only small portions of salt

were emploved, Mr. S. was then induced to try the results of

the application of this acr4 when no salt was employed : he

placed some beef steaks upon a plate, and covered the bottom

with the acid, the steaks being daily turned ; and at the time of

recording the experiment, he noticed that they kept above six

weeks without the least tendency to putrefaction : this experi-

ment was made in the middle of July iS15.

The first experiments reported by Mr. Sockett were made at

the commencement of the year 1815, nearly six years since. Not
only Mr. S. but many families in Swansea and its vicinity prac-

tise with the greatest success this mode of curing hams, tongues,

beef, fish, &c.

Within these two or three years, paragraphs have appeared in

different periodical works, published on the continent, as well as

in this kingdom, testifying the antiseptic qualities af the })yro-

ligneous or wood acid. I have no recollection of any observa-

tion on such an application of this acid, anterior to the experi-

ments of Mr. Sockett. "^I'his acid is very easily and cheaply pre-

pared : the first distilled product of the wood, in that state de-

nominated black acid, answers the best when separated from its

tar and naphtha. More than 70 gallons of acid, sufficiently

strong, are procured from a ton of wood : this quantity of wood
is readily j)rocured at IO5. a ton, delivered at the works. Sup-
posing the expenses of the manufacture to be equal to the pur-
chase of the wood (and which is making a very ample allowance,

as the residual charcoal is equal in value to the wood emploved),

the value of 70 gallons of acid will not exceed 20i. or about

3fc?. a gallon: a gallon is quite sufficient for 2| cwt. of pork,
beef, and most animal substances, vvith the addition of a compa-
ratively small portion of salt, not only affording a considerable

saving in this article, but also materially contributing to the in-

crease of flavour and nutritive quality. Hams or beef cured this

way require no previous soaking in water to being boiled, and
when boiled swell in siiae and are extrcipely succulent.

The
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The ham sent for the Society's examination has been cured
in the usual way recommended for Westphalia hams ; the acid

was employed, instead of being smoked, two table spoonfuls of
the acid being added to the pickle ; and when the ham is to be
removed from the pickle, it must be well washed in cold spring
water and dried, and then some of the acid applied over it by
means of a brush, and this repeated two or three times at about
a week's interval.

Herrings Mr. S. cures with very little salt. Being well dried,

as early after being caught as can be effected, they are then
dipped into a vat of the acid, and when dry, the same process

repeated a few times, suspending them like the manufacture of
candles. Mr. S. entertains no doubt, from the result of his ex-
periments with herrings, that the same process would answer for

other kinds of fish, as salmon, cod, &c. ; and hence, when cooked,
may be salted according to each individual's taste. The red co-

lour, in dried salmon and herrings, has been generally attributed

to nitre J
very frequently tobacco, dissolved in a fluid not very

agreeable (urine), is made use of in Holland.

I presume this acid would be found very useful on board any
vessel fitted out for long voyages ; it appears from calculations

on a small scale, that one hogshead of this acid would suffice to

cure six tons of fish, in such a manner as to retain their nutri-

tious quality ; and they could be cured on board when oppor-
timities occurred of procuring them, independent of its being an
excellent substitute for common vinegar in manv culinary pur-
poses on board.

At the next meeting of the Society, I indulge a hope that I

shall be enabled to lay before them a memoir containing a detail

of experiments, in which I am at present engaged, to counteract

the effects which are experienced in the vicinity of copper and
lead works. I do not believe that any of the western counties

are subjected to the melancholy influence of such smelting ma-
nufactories. In different parts of Wales, Derbyshire, Northum-
l)crland and Yorkshire, many thousand acres of laud are nearly

rendered incapable of producing vegetable matter, and the little

pasturage they do afford proves very destructive to any animals

feeding thereupon. In the smelting houses below Swansea and
Neath, the atmosphere is obscured by clouds of smoke, highly

charged with sulphureous and arsenious acid ; which, when pre-

cipitated on fields, where cattle are feeding, produce such effects

as might be expected from the agency of such poisons inducing

large swellings on their joijits, a complete change in the form
of their feet, which must arise from local applications; also all

the teeth, instead of being perpendicular to the jaws, are brought

into
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into an horizontal direction. I flatter myself that I shall be able

to suggest such alterations in the process, as will prevent the

diffusion of the noxious poisons.

N. B. Mr. S. recommends that fish, as soon as practicable

after taken, should be a little rubbed with salt, and laid upon a

sloping board to drain, and when dry to be dipped in the acid

as before stated. The ham sent has been cured a year, and not

kept in a place very favourable for preservation. It must not be

soaked in water, previous to being cooked. One great advan-

tage attending tliis mode of curing hams or beef is, that when

hung up they are never attacked by the flies.

III. On tJie Magnitude of the Year. By Mr. Yeates*

To Mr.Tilloch.

Sir,— A H E space of time between the sun's passage from one

solstitial point to the same again, is called a tropical or solar

year, and also the space of time between the sun's passage from

one equinoctial point to the same again ; which year has a re-

gard to the seasons, and marks their annual progress, and re-

turn :—and the space of time elapsed between the sun's apparent

motion from one fixed star to the same star again, is called a

sidereal year.

The ancient astronomers did not distinguish the tropical from

the sidereal year with any precision until the time of Hipparchus,

who is said first to have discovered the sidereal year to be greater

than the solar year; and who concluded from thence, that the

stars had a slow annual motion of their own from west to east.

This discovery laid the foundation for the doctrine of the pre-

cession of the equinoxes, which is one of the profoundest parts of

astronomy.

Copernicus relates tu'o most ancient observations on the mag-
nitude of the solar year at many years distance ; the one by

Hipparchus in the 1 77th Egyptian year after the death of

Alexander the Great, and the other n^.ade by Ptolemy in the

463rd Egyptian year after ; which interval Ptolenty computed
at 285 Egyptian years, 70 days, 7 hours, and 12 minutes; in

which space of time his commentator reckons just 285 tro-

pical years, where an Egyptian year contains twelve months of

thirty days each, and five intercalary days, and where both the

Egyptian year and day begin at noon; so that dividing 70 days,

7 hours, 12 minutes, by 285, the quotient is 5 hours, 55 mi-

nutes, 12 seconds, and the solar or tropical year given at 365
days, 5 hours, 55 minutes, 12 seconds. After this method used

by Ptolemy, astronomers having made accurate observations

of the equinoxes,^ and computing the same at many years di-

stancesj
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stance, have approximated to a still greater degree of exactness

<

Tycho Brahe by this method computed the solar tropical year

at 365 days, 5 hours, 49 minutes ; and the same measure was
found on examining two corresponding observations at 16S years

distance; the one by Tycho Brahe at Uraniberg, A.D. 1585,

and the other by Dr. Bradley, at Greenwich, 1753.

Thebites, an Arabian astronomer, about the year of Christ

1^00, computed the sidereal year at 365 days, 6 hours, 9 n)i-

nutes, 12 seconds; an exactness confirmed bv the most able

and accurate astronomers of late years, aided by the most superio*-

and perfect instruments fabricated by human hands. This mea-
sure very nearly agrees with that of the Indian astronomers,

computed at 365 days, 6 hours, 12 minutes, and 9 seconds ; see

Phil. Mag. vol. 55. p. 314. The Newtonian astronomy reckons

365 days, 6 hours, 9 minutes. These are evident proofs of the

fact, that the sidereal year is greater than the solar year, as at-

tested by astronomers of different nations.

It is generally believed the Hebrews and Egyptians followed

the reckoning of the antediluvians in their years and months;
each month consisting of 30 days, and each year of twelve months
and five intercalary days, in respect of the sun ; and therefore it

is that Hermes Trismegistus, the earliest of the Egyptian astro-

nomers, fixed the year at 365 days, which is the common quan-

tity in whole days; but this not being found to correspond with

the solar motions, Ennius, another astronomer of the same na-

tion, stated the full year of the ^un at 366 days, which quantity

Democritus, who studied among the Chaldeans, Calippus,

Archimedes, Gemius of Rhodes, and Sosigenes, wl>o assisted

Julius Cassar in reforming the Roman calendar, also followed

;

and hence we must consider the solar year to have been com-
puted in three several quantities, the common year 365 days,

the full year 366 days, and the mean or astronomical year at 365
days, 6 hours.

The year of Oenepidus of Chios, computed at 365 days,

8 hours, 57 minutes; that of Harpalus, at 365 days, 13 hours
;

and that of Meton, at 365 days, 6 hours, IS minutes, 56 seconds,

belongs to the stars, wherein Meton, the inventor of the lunar

cycle among the Greeks, came very near the truth.

Hipparchus, the first among the ancients who discovered the

motion of the equinoxes, was the first who determined the quan-

tity of the solar year with any accuracy; he was followed by

Ptolemy, and Rabbi Adda the Jew, who corrected the Hebrew
calendar about A.D. 340, and others ; and this quantity disco-

vered by Hipparchus is the nearest and most convenient of any

other for the joint motions of the sun and moon. I shall here

put down the several quantities deduced from his principle :

1. Hip-
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D. H. M. "

1. Hipparchus 365 5 55 16

2. Ptolemv 365 5 55 12

S.R.Adda 365 5 55 25 26" 20'"

4. Copernicus' greatesH
gg^ 5 55 37 4

magnitude . . . .J
5. Prutenic Tables, ditto .. 365 5 55 53
6. Chr.Sev.Longomontanus,"! of?r 5 ci oq 12

ditto , , . . , , . ,j

7. David Organus, ditto . . 365 5 56 53
The Copernicans distinguished a greatest, mean, and least

measure for the solar year, according to which the solar years

are either of various quantities, or else no certain quantity was
certainly discoverable by them common to them all.

It is well known that the lunar year makes an entire revolu-

tion, and moves through all the seasons, in 33 years ; in like

manner the solar year is supposed to revolve at the extremely

slow progress of 50" per annum, and in 25412 years complet-

ing its motion through the great circle of the heavens ; and this

opinion still prevails in the modern astronomy, and will until

the theory of the celestial motions be better understood.

The Julian calendar preserves a mean between the solar and
sidereal year; and hence it is that this calendar is made the

standard measure of time among astronomers ; so that by sup-

pressing a certain number of days in a long period of years, the

solar year is regulated by the seasons ; and by adding a certain

number of days the sidereal years are conveniently ascertained,

which regulation of time constitutes the principle of the Gre-
gorian calendar.

The Julian calendar constantly adds one day in four years

;

and because this reckoning in a great number of years is not

found to keep to the seasons, therefore the Gregorian calendar

suppresses three days in four hundred years, that so the equinoc-

tial days in the calendar may fall on the true equinoctial days of

the sun.

In 912 Julian years are 47586 weeks, and 6 days; and \i\

912 solar years are 47585 weeks, and 6 days: so that the dif-

ference between the calendar Julian and Gregorian account is

one week. In this period one minute less or more in the quan-
tity of a solar year will make a difference of fifteen hours, twelve

minutes; and one second, less or more, will amount to fifteen

minutes, twelve seconds ; according to which the following table

is constructed for the various quantities assigned for the solar

year, and the anticipation of time in days for 912 years.

Vol. 57. No. 273. Jan, 1821. C Calippus.
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D.

Harpalus An. an. Chr. 620 3(i5

Democritus of Abdera, who ) . r'x, at^r q^s
^ ,. J , ou 1 1 ? An. an. Chr. 4oo ou5
studied among the Chaldeans J

Meton, the inventor of the lunar \

Cycle, vvhovvith Eutemon ob- > An. an. Chr. 422 3G5
served the solstices • . .j

Aphroditus, an Egyptian . . An. an. Chr. 400 365
Calippus Cyzicenes .... An. an. Chr. 330 3<i5

Aristarchus of Samos . . . An. an. Chr. 282 3()5

Archimedes of Sicily . . . An. an. Chr. 266 365
Hipparchus tlie Bytlunian . . An. an. Chr. 136 365
Gemius of Rhodes .... An. an. Chr. 83 365
Sosigenes, who assisted Julius ^

Caesar in reforming the Ca- > An. an. Chr. 46 365
lendar j

Isaacius, a Jewish priest .' . An. Chr. (uncert.) 365
Ptolemy An. Chr. 140 365
Kabbi Adda the Jew, who |

corrected the Hebrew Ca-
J-

An. Chr. 340 365
lendar j

Rabbi Samuel (uncertain) 365
Albategnius in Assyria 879 365
The Persian astronomers, according to Scaliger . 365
Longomontanus 365
Buliuldus , . . 365
Alphonsus, king of Castile, assisted by the \

Arabian, Moorish and Jewish astro- ^ 1250 365
nomers ....•...•. j

This magnitude of the year was followed \

by Georgius I'erbachus at Ferrara, in > 1450 365
Italy and Vienna j

Bernardus VValtherus of Nuremburg, a \ \^nA "fs
scholar of Regiomontanus . . . . j

Copernicus, three magnitudes

:

Greatest 365 5 55 37 4 i ,- „/.c

Least . 365 5 4255.75 ^^^" ^^^

Hieronyraus Cardan, Professor at Bononia 1530 365
Daniel Lambech . . 1561 365

\^

Ignatius Danter of Bononia 1576 365
Maginus, from the Prutenic Tables, three magnitudes:

Greatest 365 5 55 53
Least . 365 5 42 38 .

Meesthines from the same Tables

Christophorus Clavius and AloysiusLeliu;
\

at the request of Pope Gregory XIII. j

Tycho Brahe the Danish astronomer
Kepler of Wirtemburg, mathematician to

\

three Emperors ji

Christianus Severini Longomontanus, Danish
Professor at Hafnia or Copenhagen :

Three magnitudes :

Greatest 365 5 51 29 12 )

Least . 365 5 46 20 48 \

David Organus of Silesia, Proffssor of Ma-

02

Mean

1582

1627

365

365

365

365

365

H. M.
13

6

6 18 56 ol

3
6
6 1 16"

6

5 055 W"
6

6

6 8

5 55 12 "

,, III IIH

5 55 25 26 iU

6
6 4 (J' 24"

5 48 30
5 48 53 20
5 48 5y

// '// iiii

5 49 15 58 49
[16'"" 26"""

5 49 16"

5 48 50

6 49 16 23 m
5 43 41

5 48 41" 42'"

[33"" 50"'" 10'"'''

5 45 36

5 49 16

5 49 15 46

6 49 12

5 48 45

6 48 57 36

Mean 366 5 48 55
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theiuatios at Frankfort, in his Rphemerides
of 69 years, or from An. 1635 to 1694:

Thiee magnitudes :

Greatest 365 5 56 53 J ^ ^^c (54015
Least . 365 5 42 38 ^

^^''" "^^'^ iJ 4J 10

GalifredusVendelinus, a Dutchman . . . 1644 365 5 49 5 27 16

Ismael Bulialdus 1645 365 5 49 4 21 3
Johannes Baptista of Bononia .... 1651 365 6 48 48
Phili}>pus Lansbergius of Ghent .... 1682 365 5 48' 57" 2'"

r22"" 4'"'

pionysius Petavius, De Ratione Tempor. , . . 365 5 49
Dr. Gregorv in his Astronomy 365 5 49
Cassini, Dr. Keil, &c 365 5 48 57

IV. Account of the Voyage ofDiscovery and Circumnavigation

performed in 1818, 1819, and 1820, by Capt. FREYCiNJiT,

Commander of the French Corvette Urania*.

JVl. Louis deFreycinet, captain of afrigate, to whom the King

had intrusted the command of the corvette Urania, in order to

make a voyage of discoveries in the South Seas, arrived at Havre

on the 13th of November 1820.

The principal object of this expedition was to make the neces-

sary observations for determining the configuration of the earth,

and the strength of the magnetic power in the southern hemi-

sphere ; but having to traverse, during more than two years, a

great extent of sea, M. de Freycinet w-as also to take advantage

of all occasions which might offer to him, to augment our collec-

tions of natural history, to add new documents in hydrography

to those which are already deposited in the Royal Marine depot.

The corvette Urania, fitted out at Toulon in the early part

of IS 17, was furnished with every article necessary for along
voyage ; she received a picked crew, and her quarter-deck was

composed of officers equally distinguished for their zeal and the

extent of their knowledge.

A numerous collection of the best instruments for physical and

nautical astronomy were put on board, to be used in the experi-

ments and observations which were the essential objects of the

voyage.

The Royal Academy of Sciences anxiously drew up, for M, de

Freycinet, notes necessary to guide him in his researches into

general physics, natural history, geology, mineralogy, &c.

After long delays, occasioned by the difficulty of getting on

board different objects necessary for the undertaking, the Urania

set sail on the 17th of September 1817.

Contrary winds obliged them to put into Gibraltar on the 1 1th

* yiom the Monitenr.

of
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of October, and she did not arrive at Santa Crus, in the island

of Tencriffe, before the 22d of the same month.

This port would have been a commodious place for making

observations of various kinds; but the necessity of first submit-

ting to a long quarantine, determined M. de Freycinet to stop

only for six days j and on the 28th of October he sailed for the

Brasils.

On the 6th day of December Cape Frio was observed, and its

geographical position verified. The Urania entered Rio de .Ja-

neiro the same night, where she remained until the 29th of

January.

This stay of nearly two months was not so usefully employed

as M. de Freycinet wished. Some difficulties at first opposed

themselves to the esta:l)lishment of an observatory on shore. The
bad weather, too, obstructed the astronomical observations ; but

those in magnetism, and the oscillations of the pendulum, were

made with the greatest care ; and at the same time the numerous

specimens of natural history and drawings of all kinds commenced
the valuable collections which were to be the fruits of the expe-

dition.

The passage from Rio Janeiro to the Cape of Good Hope was
marked by a melancholy event, which deprived M. de Freycinet

of one of his ablest colleages. M. Laborde, an officer of distin-

guished merit; an accurate observer; a good draughtsman, and
who joined to these excellent qualities a character the most so-

ciable, died in the flower of his age. His loss at first caused an
universal sorrow.

The Urania remained in Table Bay from the 7th of March till

the 5th of April ; and from thence they sailed to Port Louis, in

the Isle of France, where they arrived on the 5th of May.
M. de Freycinet praises particularly the reception which he

met with during these two stoppages from Lord C. Somerset, the

Governor of the Cape; and from Mr. G. Smith, Chief Judge and
Commissioner of Justice at Port Louis, from whom he received

the greatest facilities, as well for the establishment of his obser-

vatory a-shore, as for the advancement of every thing which

could contribute to the success of his mission.

Port Louis, placed nearly in the same latitude as Rio de Janeiro,

and at a distance of more than 100 degrees in longitude, was fa-

vourably situated for observations respecting the pendulum.
Those were made in detail, as well as experiments, the objects

of which were to enlarge the study of magnetism, and of meteo-
rology.

A very considerable damage, which had torn off the copper
fiheathing of the Urania, did not allow them to put to sea until

the I6th of July. The corvette stopped onl» some days at, the

hie
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ls)e of Bourbon to take in provisions, and then diiectcd lier

course towards the coasts of New HoUand, the northern extremity

of which was seen on the 1 1th of September 1818. (This part

of the coast is called Edel's Land.)

The Urania coasted along at a moderate distance, and, having

fallen iji with Endracht's Land, she followed it until she arrived

at the entrance of Sea Dog's Bay, from whence, after a short

stay, she sailed on the 1 3th of September to the anchorage be-

fore the peninsula of Perou.

An observatory was at first established on shore, and then they

were employed in procuring, by means of distillation, water fit

to be drunk. Two stills had been shipped at Toulon for this

purpose. Numerous defects, which it may probably be easy to

remedy in other vessels, rendered almost null the products of

the apparatus placed on board the corvette; but that which was
put up on shore gav«, in sufficient abundance, water pleasant to

drink, and in which they could discover no noxious t|uality.

The Urania sailed on the 26th of September; the intention

of M. de Freycinet being to sail for Timor, in order to ascertain

some points respecting its geographical position, of which he had
doubts. He conse(]uently sailed near the Isles of Dorre and

Bernier, which he coasted along at a good distance to the east-

ward, and in shallow water; when the corvette having struck on
a sand bank, he was obliged to abandon the labour begun, and
to bear oif from the shore.

This event had no disagreeable consequence; the time passed

at the anchorage on the bank was employed in exploring its figure

and soundings; and M. de Freycinet gave it the name of the

Bank of Urania.

On the 2.0th of October 1820, the corvette cast anchor in the

Bay of Coupang, in the Island of Timor, after having coasted on
the west side of the Isles of Limas and Retti, which belong to

that archipelago.

The inliabitants of Coupang were then only busied in pre-

parations for the war which the Dutch Government was going to

make on the Rajah, Louis d'Amanoebang.
This circumstance rendered it difficult to purchase the provi-

sions necessary to victual the corvette ; but it did not hinder the

scientific operations, which were carried on with the greatest zeal,

in spite of the excessive height of the temperature ; at the Ob-
servatory it stood, at times, at 45 degrees of the thermometer
(Reaumur's); whilst in the shade it kept at 33 or 35 degrees.

The Lhania sailed from Coupang on the 23d of October 1818,

very badly provisioned, and with several men attacked with dy-

sentery.

Calms and contrary currents detained them a long time be-

tween
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tH'cen Timor and Ombay. This was taken advantage of to visit

the village of Bitoca; it is situated on the soutli coast of the

latter of these islands ; has been, till now, little frequented by

Europeans, and is peopled by a warlike and ferocious race, some

of whom are anthropophagites.

Meanwhile, the number of dysenteric patients increased on

board the corvette, and all the skill of M. Quoy, the surgeon-

major, was not sufficient to overcome the influence of a devour-

ing climate. The harbour of Coupang had furnished them with

but few refreshments ; it became, therefore, necessary to take a

new station at Timor, and accordingly the Urania anchored at

Dicly, the chief place among the Portuguese establishments on

the north coast of that island.

A most obliging reception was given to the Expedition by Don
Jose Pinto Alcoforado d'Azevedo e Souza ; aud the corvette was

abundantly provisioned, through "his care, with every thing that

she wanted.

Their stay here was only for five days, after which the Urania

bent her course still along the coast of Timor, in order to get

through the Straits to the eastward of Vitters, by the channel

that separates that isle from those of KifFer and Roma.
On the 29th of November they were in sight of Ceram and

Amboyna, and stretching into the Strait between the latter island

and Boninon, they bent their course towards the Isle Gasse,

which they doubled to the eastward at a small distance, during

a violent storm. A great number of isles were observed, among
which the most remarkable are those of Damoner, Gilolo, and
Gudbe.

In this passage the Urania fell in with several armed canoes
belonging to the Kinialaha of Guebe. This Prince came on
board, and passed an entire day with them, during which his

flotilla towed astern of the corvette. He furnished M. de Frev-

cinet with various information respecting his country and liis

maritime expeditions, and made the strongest endeavours to in-

duce him to stop at his island, where he assured him there was an
excellent harbour, a commodious watering-place, and good re-

freshments. This proposition not being accepted, he assured

him he would come with his brothers to Waigion, and pay him
a new visit.

It was to the Isle Guebe that M. de Pavre was sent formerly

by M. de Coetiva to take drawings of the nutmeg trees which have
since multiplied so much in the Indian and American colonies.

The Guebeans recollected that circumstance very well, of which
they were themselves the first to speak ; and M. de Frevcinet
attributes to their former relations with the French, the very

particular amity which they testified towards him.

A pretty
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A pretty fresh breeze put an end to these amicable communi-
cations. The Urania, continuing her track, passed, on the 12th

of December, the strait which separates the Isle of Monhox
from Guebe, and stretched to the eastward ; she ran some risk

in the strait formed by the Isles of Rouib and of Balabalak, and
by the Wyag Islands, where, during a calm, violent currents set

upon shallows ; but she was fortunately able to keep her anchor-
age, and to wait for such winds as permitted her to keep her way,
until she had got clear of that perilous situation.

She cast anchor on the 16th of December, at the Isle of

Rawak, after having at a short distance coasted along the northern

side of Waigion.

An observatory was established on shore, and its position, in

latitude only \\ minute south, was the most favourable for ex-

periments with the pendulum which they could get under the

equator. The period of this stay was employed in researches

respecting geography and natural history.

Two or three days before they sailed, they heard, on a sudden,

the martial music of tomtoms, kettle-drums, &c. Some mo-
ments after, there appeared, at the large point of the island, the

fleet of the Kimalaha of Guebe, who, faithful to his promise,

had come to pay the visit he had before announced. This little

squadron presented a spectacle at once imposing and whimsical.

The Guebean Prince was accompanied by his brothers, and sons,

to the number of eight ; all, like himself, of good mien, and re-

markable for their intelligence. They remained on board until

the moment of the corvette's departure; they gave, as presents

to M. de Freycinet, various curiosities of their country, and,

among others, hats made of straw and isinglass [talc) worked
with admirable art.

Having sailed from Rawak on the 5th of January 1819, the

Urania stretched towards the Ayon isles, which ihey saw on the

6th and 8th of the same month.
The dysentery continued still to torment the crew ; it was not

long before it was joined to fevers, one of the first victims of

which was M. Labiche, the second lieutenant, an officer full of

merit, and of the most amiable character. This was the second

loss of the kind during the voyaji;e, and it was keenly felt.

After having visited several of the Caroline isles, which are not

pointed out on the maps, and having received throughout the

most friendly reception from the islanders, M. de Freycinet ar-

rived on the 17th of May in sight of the Isle of Guam, and cast

anchor on the night of the same day in the roadstead of Humata.
This delay, and that which the corvette made at Port San Louis
in the same island, restored health to the crew, thanks to the

generous eagerness with which the governor, Don Jose de Me-
dinillo
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dinillo y Pineda, anticipated all the wants of the expedition, by

procuring them refreshments and comforts of all kinds.

M. de Fieycinet appears to have collected, respecting the peo-

ple of the Marianne Islands, information more extensive than

that with which preceding voyagers have enriched their ac-

counts. He gives various details respecting their manners, lan-

guage, and laws, as well as that singular government of which

much has been said, and in which the women act an important

part. He communicates to as interesting notions respecting the

arts which they practise, respecting their money, which is esta-

blished on principles absolutely different from ours, and respect-

ing their architecture, of which he still saw numerous ruins at

Tiniun.

Two months were employed in making these researches ; and
at the same time they were occupied with those observations

and experiments which formed the principal object of the ex-

pedition. M. de Medinillo had, during all this time, the kind-

ness to provide the corvette abundantly with fresh provisions, to

which he ndded provisions for the voyage, and for which he af-

terwards refused to accept any reimbursement.

The course of the Urania, from Guam to the Sandwich Islands,

presents nothing remarkable. On the 5 th of August 1819, she

made the island of Owhyhee, and anchored in the bay of Hara-
hona in three days after.

Tamahama, king of the Sandwich Isles, was dead ; his palace

had been reduced to ashes, and almost all the hogs on the island

had been slaughtered on account of his obsequies, according to

the custom of the country; which was, a real disappointment in

the re- victualling of the corvette.

Uno Rio, the eldest son and successor of Tamahama, enjoyed

at that time but a badly-established authority. The chiefs

con)pelled to submit to the arms of his father, raising extraor-

dinary pretensions, caused him to dread an approaching war.

He came with his wives and a numerous suite on board the

Urania, on the occasion of the baptism of one of the principal

chiefs of the island. That ceremony was performed with much
pomp by the Abbe Quelen, chaplain of the vessel.

The Sandwich Islands were, like the Marianne, the object of

the assiduous researches of M. de Freycinet and of the officers

under his command. Numerous observations were made in

search of the magnetic equator, and its inflexions, in the Great
Ocean.
On the 30th of August the Urania sailed for Port Jackson,

passing through the islands of the Austral Polynesia. By taking

this track, the position of the dangerous isles of Byron was rec-

Vol. 57. No. 273. Jan. 1821. D tified,
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ified, as well as that of the Island of Pyletani, the iiiosi eoiitheriy

of the Friendly Islands j and also that of Howe Island.

A new island, surrounded by dangerous reefs, was discovered
to the east ofTonga, which M. de Freyciiiet named Rose Island.
The Urania anchored in Port Jackson on the 1 8th of Novem-

ber 1819; she remained there till the 251h of December, and
this interval was employed, as at all the preceding stoppages, in

scientific inquiries. M.de Freycinet speaks in this respeet with
gratitude for the assistance afforded to him by Mr. Maequaric,
the governor of the colony.

On quitting Port Jackson, the course of the corvette was
shaped to pass between Van Diemen's Land and New Zealaiul.

On the 7th of January 1820, the southern extremity of the latter

islands was doubled in sight of Campbell's Island.

From that moment until nearing the coast of Terra del Fue^o
the winds were constantly favourable. The Urania reached 5f)

degrees of south latitudej and she found floating ice in tlie 54lh
degree.

On the 5th of February the coast of Terra del Fuego was seen

in the neighbourhood of Cape Desolation ; the season was a*
frightful as the adjoining shores. In the impossibility of reach-

ing Christmas Harbour, it became necessary to make tor the Bay
of Good Success, in the Straits of Lemaire ; but hardiv had the

anchor dropped, when a furious storm began to cause the cor-

vette to drive: there was not a moment to be lost in cutting tl^e

cable, and setting sail with all speed, in order to get out of the

Bay, by skirting at a very short distance the rocks and brcakera

which lie upon its north point.

This dreadful tempest lasted for two days, and made the cor-

vette drift considerably to the northward ; which determined

M. de Freycinet to bear up for the Falkland Islands, in sight of

which they arrived on the I4th of February, according to their

reckoning, but the 13th according to European time, they having

gained a day in circumnavigating the globe.

[The public are already acquainted with the loss of the Urania,

in consequence of striking on a sunken rock, at the entrance of

French Ray, in the Falkland Islands, and ot their being taken

off by an American whaler, and brought first to Rio Janeiro, and

afterwards to Havre de Grace, where tliey arrived in safety, with

most of the collections made during the voj-age.]

In expectation that more detailed accounts (proceeds the nar-

rative) will make known all the importance of their labours, it

will suffice to give a rapid glance at them.

1st. The observations on the pendulum, which formed one of

the principal objects of the voyage, have been made with the
'

. greatest
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greatest care at every place where they stopped, and in every si-

tuation throughout the voyage which would permit. The stations

where these experiments were made are nine in number, viz.

Rio Janeiro (first stay) ; the Cape of Good Hope; Port Louis,

in the Isle of Frimec; the Island of Rawak; the Island Guam;
the Island of Mowa, in the Sandwich Isles; Port Jackson; the

Falkland Islands ; and at Rio Janeiro (second stay).

2(1. Each day during the voyage, two officers at least took

by rotation the necessary astronomical observations to ascertain

the situation of the vessel at sea, and, on shore, the positions of

the different observatories ; to regulate the chronometers, &c.

All these observations have been transcribed into journals de-

stined for that purpose.

3(1. The magnetic phaenomena were at the same time the ob-

ject of constant and multiplied studies, as well at sea as in all

the places which they touched it. They comprise observations

on the magnetic declination and inclination ; on the intensity

of both when tried by the horizontal needle, or the needle of in-

clination; and also on the hourly and periodical variations in

the declination.

4th. Comparative observations on the temperature of the air,

with that of the sea at its surface, were made every two hours

during the whole course of the voyage. This considerable mass
of results may be useful to determine the isothermic lines on the

terrestrial glol)e.

5th, More than 60 specimens of sea-water, taken in the seas

which they traversed, were put into as many flasks, perfectly

sealed up, in order to be analysed on their return. Each flask

was labelled with the latitude and longitude of the spot where the

water was drawn.

fith. A meteorological journal kept every hour during the
whole voyage, will show in methodical order all the observatiojis

on the thermometer, the barometer, and the hydrometer, which
they made both by sea and land. They will also sliow the indi-

cations of the prevailing winds, and their degrees of force, the

electrical and aerial phaenomena, &c.

7th. The barometrical variations could not be observed with
precision except in the places which they touched at. The re-

sults of them have been consigned to a particular register.

8th. It was not possible to observe the tides and currents, ex-
cept at a small lunnber of points ; but the data acquired at Rio
Janeiro, at the Isle of France, at Rawak, and at Guam, are not
without interest.

yth. The number of charts formed during the voyage is

about 30. A part of them have already been completed ; but
tliifi whole of the materials collected on this subject, and classed

P 2 with
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with great care, will give every facility desirable for cirryiug on
this work.

10th. Notwithstanding the shipwreck at the Malouin or Falk-

land Islands, which caused the loss of 18 cases of specimens of

natural history, there remain still about 40. These contain a

great number of specimens out of the three kingdoms of nature

;

and especially almost the whole of those which were collected at

the Marianne Islands, yet little known in that respect to na-

turalists.

11th. The number of drawings made during the voyage

amounts to several hundreds; the greater part admirable for the

beauty of the situations which they represent, or for tlie correct-

ness of the portraits, and the graces of their composition.

1 2th. In short, the observations on the manners and customs
of the people whom they visited, have been collected in very great

number by all the officers employed in the expedition. All of

them have been drawn up in the same spirit, and after the same
plan, in order that they may connect themselves easily with the

general account of the voyage.

It is above all to be remarked, that this is the first expedi-

tion of the same kind, in which all the scientific operations have
been performed entirely by officers attached to the service of the

Roval Marine of France.

V. A Table of the Sun's Right Ascension to every Ten Mi-
nutes of his Longitude, with the Differences and Secular

Variation for January 1 , 1 SO 1 . {Oltiq. Eclip. 23" 2T 5 7",

and Sec. Far. 52"* 1.) By Mr. James Utting, Ly/m Regis,

To Mr. Tilloch.

Sir,— A SEND you for insertion in your Philosophical Maga-
zine and Journal (if approved) Tables of the Sun's Right Ascen-
sion in degrees, &c., also in hours, minutes, &c. of the Sun's De-
clination, and also of the Reduction of theEcliptic to the Equator.
The whole are calculated from Taylor's Tables of Logarithms
to Seconds, and will, I conceive, be found useful to such persons

at least as do not possess the above tables.

I am, sir, yours truly,

Lynn Regis, Jan. 5, 1820. James Utting.

*^* The first of the Tables sent by Mr. Utting is subjoined.

The other three will appear in our following Numbers.

—

Edit.

Argu-
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26 4-69;g^.5f

47 38-28 646 88

1647-04

6-52

6-26

6-21

6-15

609

16-03

15-97

5-91

5-84

5-78

5-72

50
40
30
20
10

14

ns III. and IX. II
II

Sign- anH Sign's. J\'. and X. Sign?
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TABJ-E i*oiitiiiUf«l-

ti

< e

0's
Long.

/
,

101

•20i

30;

40:

50!

17 Oj

10!

•20,

30,
40
50

18

10'

Signs.

and VI.

Signs,

and VII.

R. A. Dift'.

557 30

Sec.

Var.

14 53 29-47

15 -2 46-77
557.45

15 1-2 A'ngs:^
15-21 -21 -sop
15 30 39-53;:^^7.86 ;-

15 39 57-59n' |5-

, 1558-02 ;-

r-73 =

5 62
5-67
5-7-2

5-77

82

R. A. Difl".

eoo-o^
•300-31

600-64

•500-93

601 •23

15 49 15-41'

15 58 33-56!;^

16 7
16 17

5815
15-93 !l44

56i.^o.i, '5-98
! 44 51

•87i^^fi.:Ji
6 03 45 I51-

10-35'
58-48

16 26 28-95i^^oS 16-141

16 35 47-7-21 '' 6-19 ii45 31 56-97

16 45 6-63

20!il6 54 25-701

!558-91

559-07

30 jl7 3 44-93j^V
40iil7 13 4-32

5o;jl7 22 23-86

19 0; 17 31 43-58

559-2o

43 41 40 08

43 ,51 4010
44 1 40-41

44 11 41-05

44 21 44-9«

44 31 43-21

601-55

601-82

602-13

602 46
602-74

60306

603-34

603-67
"^ 603 95

u 44-76

46-58

48-71

6-08 !j45 11 51-17

16-14 1!45 21 53-91

;6"24 j45 42
6-29 145 52

0-31

3-98

Sec.

Var.

11-29

II 30
iil-30

lil-30

ili-30

jli-5C

!ll-30

111-30

III 30
11-30

1
11-30

11-30

II,

Signs.

and VIII.

R. A. DIff.

58 25-32 CAf,.2\

9 '-"^'^ 6I7-37

I S:t; ?g-69

^2 S-94|^47-84— 1647-98

Sec.
Ai
0's
Long.

648-30

648-44

64859
648-75

16-34:46 2 7-931

5^J^9!,.^;|;:i6 12 12-l9i^«4-26
^59^)4 ,6.^4 kg .,2 16-76l^^i-^^
309-72 1^."^ L^ ,., ^,.'604-86

6-49 r46 32 21-6-2

20

21

22

559-86 I

10jtl7 41 3-44|56o-03
'^-^'^

20 17 50 -23-47l^fio-20
^'^

30 17 59 43-67^^2-36 f'^^
40 18 9 4-03i5^2.?$ 6-69

50!il8 18 24-55:^60.^1 6-74

0:18 -27 .15-26^*^^' 6-79

560-87

6-13!..,.... H>-8418 37 »^' 'Jirfivo-! f""^"*

18 46 •27-16!^^!.:;?. 689
18 55 48-36

56) -20

86

605- 19

605-45
605-81

40:19 5 9-75!?ft .^?
i6.,jy

50|il9 14 3i-50''^;.2'3 1703

19 -23 53-03^ '^ I7-08
' 561-91!

10! 19 o3
20119 42 37-03^:

14-94l.62.09 i^'

'i562-26
7-lS

7-2230|jl9 51 59-29:^6,;.:" i7

40 20 1 ll-IA^Xl ',-21
2-61

50-20 10 44-35^2 8-^ 1732
0-20 20 7-17 j7-37

__|} J563-OO I

10;;20 29 50-17|56,.in 17-42

20:|20 38 53-36!?^l;^ 17-46

30i;20 48 l6-72i^6--7
i''51

40,|20 57 40-295^^.5^ ;7-55

50i!21 7 4-031?6j^^ ;7-60

45 42 26-81

'46 52 32-26

47 12 44-14!So6.5;

i^Z % ^?5j606-69
4/ o2 o7 24|

506-99

607-32

607-57

60703
608 21
608-51

47 43
47 53

.6 94 48 3

4-23

11-55

19 12

48 13 -27-05

48 -23 35-26

48 :i:!, 43-77

48 43 52-60

48 54 1-71

49 4 11-14

49 14 20-36

49 -24 30-93

49 34 41-26

23 0i!21 16 -27-95

10:21 25 520s

50 22

17-65

56413 i

—
564-35 !l^^

•78

82

7 87
24 0|!22 12 55-65:'^^'°9 17-91

''

1565-52 ;

^

11-28

11-28

11-27

11-27

11-26

11-26

11-25

11-24

11-24

ay.83

6oc)-n

609-43

609-72

6 10-07

610-33

610-62

610-96

611-23

50 46 -2-07

)0 56 14-B4

51 6 -27-911

51 16 41-2?

51 26 54-9.
i

51 37 8-881

3 10-9-2L,e.,.
13 590S^48;16
24 47-38

35 35-82

46 24-41

57 15- 161

1648-87

"'''^'5rSM-?3
•^9 40-22^49;^^
40 29-52:^49 JO

51 l8-96j64944
2 8-531 ^9 57

1649-70

11

i

11-30

1
11-29

111-29177

ill -28 '78

177

77
77

5-66

5-60

5-54

647
541
555

5-29

5-22

5-16

5-10

503
4-97

4-91

484
4-78

4-71

4-65

4-58

78
78
78
78 45 -28-13

78 56 18-34

79 7 8-67

79
79
79

11-231:79

11-22J80
ll-21|i80

12 58-23,6 .Q.o,

23 48-06'^- 9 83

34 38-031
-'9 97

^^ ^°":< 650-10
' 650-21

650-33

1650-46

17 59-13,6.o-=;8
28 49 7i'T-r.f

4-52

4-45

4-39

4-32

4-25

419

412
4-06

ii-2i':8o

ll-20:;80

11-19;80

11-18I80

11-17:81

ll-16ii8i

12 13-18r^* "^
3-79

i65I-15
23 4-33

33 55-58^51--25

44 4695:|;.^7
55 38-4 1 '^'^

6 -29-98

i7 21-65

651-57

651-67

13-72

65
3-59
3-52

3-45

13-38

49 44 51-88

49 55 2-84

50 51407

3^ ^^37 4/ ^,.2.,

6

oO 35 ^960
612-44

612-77

613-07

613-37

'13-65

013-95

614-26

11-15

1114
11-13

1111
11-10

11-09

651-76 1

i

28 13-41 Lri.Q6 3-32

39 5-27'^51 86 u.,,,.

50
40
3i»

i!
2t;

il

It;

"31

~ 50
40
30
20
10

12 0:

5C

40
30
20
10

11 e

50
40
30
20
10

10

~
50
40
30
20
10

9 ^

~
50
40
30
20
10

8

49 57-23

49 27
11 4141
22 3364

|ll-08;S2

41-06:82

ill-05ji82

|ll-03,!83

11-0-2183

lU-00'|83

651-96

65204
652-14

652-23

65231

44 18-1^52-40

27 48-73

I3-25
3-18

3-11

304
2-97

-291

2-84

277
2-70

2-63

2-56

50
40
30
20
10

'_!
~

50
4C

30
2C
10

5i^ V. avA XI. >.•»! cjn.s Tv. :rad X.
-I652-79 .!—

—

bt,''ns 111. and IX.
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TABLE continued.

< s

Long,

Signs.

and VI.

R. A. DifF.

22 20-97

31 46-46

41 12-19

50 38-07

4-20

25 Oii23 9 30-50

26

10:23
20' ^23

30:23
40 '23

50 23

o;!24

18 57-03

28 23-76

37 5070
47 17-84

56 45-21

6 12-78

27

10;j24

2o'!24
301 j24

40:|24

50:24
0i25

15 4057
25 8-55

565-49

565-73
65-88

566-13

566-30

lo:!-25

20;25

28

29

30

Sec.

Var.

//

7-96
8-00

8-04

809
8-13

818
566-53 I

566-73 igJe

56/ -14 18-35
567-37 8-30
567-57

|.S
567-79

I

-^ „ ^^;''67-98 185,

34 36-78i5^^:23 J8-55

44
5"20i568

42 8-59

53 33-85^^X86 ^'^-^

3 2-71p^**^^j8-67

569-09
i

12 31-80- ._-. 8-71

22 i-09SS^8-75
31 30-631^^.^4 |8-79

41 0-37^1^8-83
50 30-35 ^S.^S 18-87

52 28 23-20

52 38 38-95

Signs

I. and VII.

R. A, Diff.

614-56
614-88

51 47 23-14

51 57 37-70

52 7 52-581^;^.-

615-75

6I607
52 48 5502

g

52 59 11-39
6 6-66

53 9 28-05
^''^

53 19 44-98

53 30 2-25

53 40 19-79

53 50 37-62

54 55-77

54 11 14-20

54 21 32-93

54 31 51

54 42 11-29

54 52 3091
55 2 50-80

55 13 11-02

55 -23 31-51

0-55
570-20

1570-41

9 30-9CI570.C426
;-26 19 1-60

126 28 3249
125 38 360
[26

26

570-89
571-11

47 34-9415? !!?o

57 6-5-2:57^^^

571-79

6 38-3l!„.2.o.2
16 10-33r^^^°^
25 42-61

172 2«

35 15-12r^'-.2

;8-9i

8-95

8-99

9-03

906
9-10

914

44 47-86

54 20-84

1

572-74

57298

9-17

921
925
9-28

9-32

9-35

Signs

V. and XI.

616-93

617-27

617-54

617-83

618-15

618-43

618-73

6I905
619-31

619-62

Sec.

Var.

10-99,

10-97

10-95

10-94

10-92

10-90;

Signs

IL and VIIL

R. A.

83 38
83 49
84
84 11

84 22

84 33

41-52

34-39

27-32
20-32

13-38

6-51

Diff.
Sec.

Var.

10-88 84 43
10-86||84 54

10-85it85 5

10-83i85 16
10-81

1 85 27
10-79' i85 38

59-70

52-95
46-26

39-63

3304
26-52

652-87

652-93

653-00

653-06

653-13

653-19

653-25

653-31

653-37
653-41

653-48

619-89
620-22

620-49

rr n^ rn ir^ 620-78
55 33 52"29lg2i.oQ
55 44 13-38"^^"^

621-35

621-67

621-93
622-24

622-52

622-83

6-23-08

623-39
623-67

6-23-94

624-26

624-50

54 34-75

56 4 56-40

56 15 18-33

56 25 40-57

56 36 3-09

56 46 25-92

56 56 4900
57 7 12-39

57 17 3606
57 28 0-00

57 38 24-26

57 43 48-76

10-77l|85 49
10-75;86

10-75||86 11

10-70':86 22
10-68P86 32
l0-66!;86 43

20-03

13-60^^

2-49
2-42

2-35

2-28

2-21

214

653-51

10-64

10-62j

10-59

10-57

10-54

10-52

10-49

10-47

10-44

10-42

10-39

10-36

10-34

10-31

10-28

10-25

10-22

1019

Signs

IV. and X.

86 54
87 5
87 16

87 27

87 38
87 49

I

7-'i2

0-87

54-57

48-51

42-09

35-90

29-74
23-62

17-53

11-46

653-57
653-62

88
88 10

88 21

88 32
88 43
,88 54

5-41

59-40

53-40

47-42

41-46

35-50

89 5

89 16

89 27
89 38
89 49
90

29-57

23-64

17-7

11-81

5-91

0-00

2-07

2-00

1-93

1-86

1-79

1-72

653-65

653-70

653-74

653-78

653-81

653-84
653-88

653-91

653-93

653-95

653-99
654-00

654-02

654-04

654-04

654-07

654-07
654-08

654-09
654-10

654-09

1-65

1-57

1-50

1-43

1-36

1-29

1-22

115
1-08

1-01

0-93

0-86

0-79

0-72

0-65

0-58

0-50

0-43

0-36

0-29

0-22

0-14

0-07

000

Signs

IIL and IX.

N. B. If the O's longitude is between and III. signs, the Table gives

the R. A. If between III. and VI. signs, subtract the R. A. given by the

Table from 180'. the remainder is the R. A. If between VI. and IX. signs,

add 180" to the R. A. as taken from the Table. But if between IX. and

XII. signs, subtract the result given by the Table from 360^. The secular

equation of the O's R. A. is additive if subsequent to 1801, otherwise

subtractive from the R. A. as given by the Table from the above direc-

tions.

V, Amwsr
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V. Amwerof Mr. P. Nicholson to Mr. Holdred on Mr. N.'s

Work on Involution and Evolution.

To Mr. Tilloch.

Sir, — Jl KRMiT ine to offer a few ol)servations in my own de-

fence in reply to what appear to me the very illiberal and invi-

dious insinuations of your correspondent, Mr. Holdred, in the

Philosophical Magazine for November 1820, upon my recent

work on Involution and Evolution, published about the middle

of April 1820, and
You will oblige your most obedient servant,

Gower-Place, Eiiston-Square, P. NICHOLSON.
Jan. 12, 1821.

It is not my intention to review Mr. Holdred's work, or to an-

swer his calumniep, in any other way than by contradicting some
of his principal assertions, which might otherwise have a ten-

dency to prejudice the reader,Vho might not have had an oppor-

tunity of examining the Essay which I have published, and his

recent tract on the Resolution of Equations ; and by placing the

points in dispute, in such a light that the candid and ingenuous

reader may be able to judge for himself of the merits of the case.

I shall therefore confine myself to the two following points:

1st. He says the article which I put into the Philosophical

Magazine for October 181S, was taken from his method of ex-
tracting the cube root, and that this has been the means by
which iMr. Horner has become acquainted with the principle.

2d. He says also that the Essay on Involution and Evolution
published by me about the middle of April 1820, was, exclusivelv,

his and Mr. Horner's. I am under no necessity to prove it is

not Mr. Horner's, but I can make it appear sufficiently evident

that the nonfigurate method first published by the above gentle-

man did not originate with Mr. Holdred.

The following quotation from your correspondent will evi-

dently show his unfair disposition towards me, excited by my
having published my own improvements of his method of ex-
tracting the roots of equation, the principle of which he had at

first but very rudely suggested.
" After Mr. Nicholson had discovered another manner of de-

monstration, he requested me to annex it to my tract by way of
Supplement, lest Q7iy one should discover the same luay of de-
monstrating the rule after it should be published as quickly as
he had done be/ore."

I shall here observe, that the words put in italics are fabri-

Vol. 57.No.273. Ja«. 1821. E cated
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cated entirely by Mr. Holdred : but it is possil)le that if intended
to convey any unpleasant reflection upoti me, thev perhaps with
more justice might be appUed to himself. In a (pialihed sen^e

they apply to all writers; and hence arises the idea of the patent

and copy-right which the wisdou) of the legislature has granted
to meritorious individuals who have benefited mankind hv their

discoveries—thus protecting such persons in the advancement
of their reputation, and in the procuring of emolument ; it is

therefore no stigma upon a man to wish to enjoy the fruit of his

own labour.

With respect to the article which I put into the Philosopliieal

Magazine 1818, it was a general demonstration of the polyno-

mial \a + b + c-{-d + &cJ with its application to Involutioa

and Evolution ; this article was shown to Mr. Holdred before it

was committed to the press.

I spoke in handsome terms of the work which he was about
to publish ; and this was the only time that ever I received his

thanks, notwithstanding the instructions I gave him in maturing
his work.

I never in my life borrowed a single idea from Mr. Holdred,

or any other man living, without acknowledging it in writing as

theirs: but this is not the ease with Mr. H. I only desire the

reader who may be interested in this branch of analysis to com-
pare the article I have just referred to with what Mr. H. has

since produced, and say whether or not Mr. Horner could have

derived any advantage from it. It is just as possible that he might
have made the discovery by hearing that some one had done it;

but it appears to me much more probable he took the gerju of

his idea from Budan, to whose method it has a n^ich nearer af-

finity. It is not uncommon, when a discovery is made by anv parti-

cular person, that more than one will lay claim to it. Mr.Horner,
by report, is a gentleman, and from what I have seen he appears

to be an excellent mathematician, and I have not the smallest

doubt of his inventive powers.

It is painful to me to be under the necessity of exposing Mr.
Holdred by entering more minutely into his work; but this must
be done in my own defence, in order that the reader may un-

derstand the difference of our methods of demonstrating the

rule.

The account which Mr. Holdred has given in his preface, of

the origin of the rule which he was not able to demonstrate

without assistance, is not that which he stated to me. When I

put the question to him, he answered, he had taken his ideas

from an example iu Ward's Mathematics, which he j)oi«ted out

to
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tn me, and is to he found in chap. x. sec. 2. where the same

tixW is a|)))1ieHl to a (|na(liatic equation*.

This idea onlv wanted generalizing.

He was acquainted with the numeral exegesis to wnich his

method l)cars a striking affinity, but he was an entire stranger

t-o what had lieen done by either Newton or Ralphson, before I

|»ointed out their methods to him.

If he had known Sir Isaac's method of transforming equations,

which is that from which I derived my ideas, and not from his

crude notions, he would have been ashamed to say that ** Mr.

Nicholson extracted all from me, even his demonstrations are

mine." (Vide The Philosophical Magazine, Nov. 1820.) He cer-

tainly must entertain a- very mean opinion of such as might be

interested at all in the discovering and maturing of the subject, to

suppose that thry would take either his ip'ie dixit or mine, with-

out convincing themselves by a diligent perusal and investigation

of the method, and an attentive perusal of the Essay which I

published on Involution and Evolution, with the Postscript.

With respeet to what he calls his demonstration, the first step is

the same with what has been done both by Newton and Ralphson.

Suppose, for instance, that the equation is in x, he takes r for

the first figure of the root and y for the remaining part of it, and

substitutes r-f-y for x, and thus the original equation is trans-

formed to another in y ; he then takes a for the second figure of

the root, and m for the remaining part of it ; so that x=r-|-a+?/,
and to reduce this to the binomial form, he puts „r=ir-\-a and

substitutes ^f + u for .r. By this means he gets an equation in

M where the coefficients are expressed by the coefficients of the

original equation and „r, and therefore reinstatesr+ a for ^r in all

the coefficients of the powers of m, and thus forms as many sub-

sidiary equations as there are units in the exponeiit of the highest

power : therefi)re if ?i be the exponent of the power, the number
of equations that each digitical figure of the root will require after

the first will be n+ I.

In these equations the coefficients do not exhibit the figurates

which it is his object to elicit ; consequently, he has recourse to a
mosttedious and circumlocutory explanation in words. This demon-
stration, as Mr. Holdred calls it, is extended to eight quarto pages.

In page 5 of this work he asserts, that " B -|-C -f D -|- &;c. is

an imperfect divisor by which tlie iiext figure of the root may be
discovered, which when found I call a." Similar assertions will

be found in pages 12, 1.5, 17, 18, 20, 25 and 26. This is equi-
valent to saying, that the sum of the coefficients of the powers of

• I have seen since the same rule applied to a (luudratic equation in
Emerson's Algebra.

E2 an
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an unknown quantity in a transformed equation, will be the proper

divisor for ascertaining the next figure of the root ; but certainly

nothing can be more absurd or destitute of principle, and this one
instance is sufficient to show that he never had any clear ideas of

treating the subject.

The manner in which I first formed my ideas on the extraction

of the roots of equations, will be found in the Introduction to the

Essay on Involution and Evolution. I shall therefore not take up
the reader's time by repeating it here, but proceed to give an ex-

ample of my method of demonstrating the rule, as I have now jubt

done by the method of Mr. Holdred, which the candid reader will

no doubt feel to be the most eligible and satisfactory method of

settling the dispute.

1 take a, b, c, &c. for each part of the root found by the corre-

sponding step. In the first equation I substitute a-\-u for x, and

obtain an equation in 7i ; but in the next equation, instead of u,

I substitute l + v, and obtain a new equation in v and so on. So
that in the different steps the equations which I produce are the

same as Sir Isaac Newton's, except that the orders of figurate

numbers are clearly exhibited ; and thus to prove every portion of

the root, only one equation is required. But by the method of

Mr. Holdred, every portion of the root after the first would re-

quire as many equations, and one more, as the exponent of the

highest power has units. As my method is founded on the prin-

ciple of Sir Isaac, I have, from its simplicity, been able to com-
prise the demonstration of the figurate method within the limits

of two octavo pages.

With regard to the non-figurate method, the fact is, that after

the rule has been demonstrated by my method, or any other, no

other demonstration is necessary to perform the operation, either

by Mr. Horner's method, by Mr. Holdred's, or my own, as all the

different forms arise from the manner of summing up the quan-

tities ; viz. by writing the numbers and their sums under them,

or writing down the sums as each number is added, with the num-
ber to be added, or writing the first number and the successive

sums only. As, for example, let m and n be any two consecutive

coefficients of the original equation, and let p, 7, r, &c. lie any

numbers to be added to 7W, and let N=?n + p. These different

forms of addition are explained by the following operations :•»—

No. 1.

m
P

r
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left by fl, and adding the product to the number above that which

is to be foiujd ; and the (juantities below tlie horizontal hne, are

the sum ot those alx)ve it : the same is to be understood hi the

following modes :

—

No. 2.

I = Q

N
9
r

N + 7+r

Na = R
Na+ n

Na+ qa

=jQ=Q+R
= S
= T

3Na+ 29a+ ra+ w=3Q=Q+R + S+T
No. 3.

?== = Q

or thus, according

to my notation.

? Q
iQ= Q+ jPajP= N Na+ n =:,Q

.,P= N + 9 2Na+ qa + n =„Q gP

^P=::}i + q + r3Na. + 2qa+ ra + n = ^Q oP

It is evident that gQ will be found the same, whichever of these

methods of adding the numbers together is adopted ; or since the
producing immbers in the right-hand column are Q, R, S, T,
all the methods of addition will be siiortly represented as follows :

First method.

Q
R
S
T

,Q=Q+R+ S+ T,

Second method.

Q=Q
iQ=Q+ R
2Q=Q + R+ S

3Q=0 + R+ S+T,

Third method.

Q= Q
R

;q=q+r
S

„Q=Q+ R + S
T

3Q=Q+ R+ S+T
The first method is the form of addition adopted in my Essay

on Involution and Evolution ; the second, is that adopted in the

Postscript ; and the third is that adopted by Mr. Holdred, which
he calls an invention ; but since he ascribes to himself the merit

of having employed this peculiar mode of addition, it is butjustice

to myself to apprize the reader that he has taken the hint from
what is everywhere done in my book on Involution and Evolution,

as may be seen in the first two lines of every operation from page
42 to page 48 inclusive. The method of proof which he pretends

to have discovered (page 47 of his Suj)[)lement) is also the very

same in principle as is found in that work of mine in the two lines

referred to. I should not hiive noliced thcic things, which to

some
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some may appear trifles, and whicli consist in nit'ic modes of ad-

dition, ha<l lie not noticed them himself. My objcLt was, to di-

vest the operation of all numbeis which were not expressed by my
formula, and i have succeeded so far as to do it. I cannot help

obscrviui^, that nothing but the desire of being thouglit the au-

thor of a useful discovery, ignorance of what has been before

published in tl)e writings of men of superior intellect, and an over-

weening opinion of what he himself has understood but very im-
perfectly, tould make him so roundly assert that I learned all from

him ; while, on the contrary, he availed himself of no hint of

mine. At the time I published the work now n>entioned, I was

divided in my own opinion which of the methods I should adopt ;

but as I had not then wrought any example, it occurred to me that

the form which I had adopted was that which produced the fewest

numbers ; but I did not perceive, at that time, that it would oc-

casion more lines : however, I saw afterwards the advantage of

adopting the method used in the postscript, not only in saving

lines, but that it agreed exactly with the simplicity of the formula

which I had already investigated and adopted, and that it was
much better adapted to the transformations of equations, parti-

cularly in diminishing the root by unity at each step. These were

the motives that induced me to make the change in adding the

numbers together ; and that this was really the case, I have cre-

dible witnesses to confirm what I here assert. Had I adopted

Mr. Holdred's clumsy method of adding every two lines together,

I should not have been al)le to bring it within a moderate com-
pass, and should, besides, have obscured the principle. In

my arithmetical process, according to the figurate method, the

numbers «tand exactly in the same manner as indicated in the

coefficients of my transformed equations ; and in my process

according to the non-figurate method, the diflferent steps of

the operation are performed by a general formula, which is the

result of a property of figurate numbers, and which gives the very

same orders as are expressed in the coefficients of every general

transformed equation. On account of the course of conduct pur-

sued by Mr. Holdred, the non-figurate method would have been

published immediately after the rudiments of algebra, in my last

work entitled Analytical and Arithmetical Essays, published near

the end of Nov. 1820, though dated 1821, whether Mr. Horner's

method of continuous approximation had appeared or not, as I

can prove if it were necessary ; but understanding that Mr. Hol-

dred's book was in the pres.=!, I laid the work above alluded to

aside, and published my demonstrations and methods bv them-
selves, in the Essay on Involution and Evolution, before Mr. Hol-
dred's work made its appearance. Let any one compare the

simple but general result in page 37 of my Essay, with his unsa^

tibfactorv
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tisfactnrv method, which only shows the truth of the rule as ap-

plied to the ecjiiation he has proposed. He has not given such

a dciMonstratiou as to funiiah a general rule for all equations ;

but, reasoning by analogy, he has presumed the truth of the rule

without demonstration, by extending the idea to a general infer-

ence. This evident impropriety proceeds from his total ignorance

of the properties of figurate numbers, on which the whole de-

pends ; but on this head, he ungenerously observes, he did not

want any of my assistance.

From what I have substantiated here, I shall be warranted in

restating what I have asserted in page 57 of the postscript, viz.

that Mr. Holdred's I)ook does not contain a single idea but what
is found in njy Essay on Involution &c., and which was given to

the world prior to the publication of his tract.

In the postscript, page G4, which was written in consequence

of the misrepresentations to be fovmd in Mr. H.'s preface, I have

stated the circumstances which led me to the demonstration of

the non-flgurate method, and have there given a comparative view

of our methods by actual examples, from which the inquiring

reader may see, that if I was not the original inventor of the

principle, I have improved the demonstration and have simplified

the practice of both methods; but with respect to the non-figurate

operation, Mr. Holdred has no claim to style himself the original

inventor of it, as I was the first to give him any hint of it by sig-

nifving mv intention to him (in confidence) of reducing it to a

formula, sinnlar to that which I published in Essay 3, page 4,

of my Combinatorial Essays. However, I cannot help remark-

ing, that if what I have done is not purloined from him, it cer-

tainly has flowed from what he has done, as a consequence ; for

it was undoubtedly in consequence of the conduct of Mr. Holdred
that 1 was induced to publish, in my own defence, my own im-
provements in extracting the roots of equations ; for I was, prior

to our difference, resolutely bent on relinquishing the study of the

mathematics, which interrupted the progress of my profesgional

duties, and of other publications which I was then, and am still,

engaged in ; being fully aware, from dear-bought experience, tliJit

analytical researches not only occupied too much of my time,

but obliged me to expend that money which I could have appro-
priated in a much more eligible and advantageous way.

If, after all that has been not only said, but proved, Mr. Hol-
dred should still persist in asserting that my demonstrations were
extracted from his, I call upon him to show the reason whv he
has occupied twelve quarto pages in the demonstration of both
methods, when all that he has said might be comprised within

the compass of one-twelfth part of the space, which is what I

have done. It appears then, that either my demonstrations must

be
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be deficient, or his redundant ; and I think, and the reader will

most assuredly think also, that Mr. Holdred, after the bold asser-

tions which he has made, is imperiously called upon to demon-
strate which of the two is the case. Though Mr. Holdred's work
has been the result of forty years experience and consideration,

he has not applied his rules to those cases in the extraction of
roots where there is any real difficulty.

Such as wish to see the rules for extracting the roots of equa-
tions, derived by me from Sir Isaac Newton's method of trans-

forming equations, may consult my Analytical and Arithmetical

Essays, where the transformation of equations, and the determir
nations of the limits of their roots, I hope are fully considered.

VI. On the Electro-Magnetic Experiments of MM, (Ersted
and Ampere. By Mr. HATCHETr.

A HE use of the compass in France takes date from the year 1260.

The principal part of this instrument, as the reader is aware, con-
sists in a magnetized steel needle, of the form of a very elongated

lozenge. This needle, moveable round a vertical axis, brings

itself on every spot of the earth to an equilibrium in a vertical

plane, which is named the magnetic meridian. The angle which
this plane makes, with that of the astronomic meridian of the

place where the observation is made, is called the declination of
the compass. In 1580, this declination was at Paris 1 1° 30' to-

wards the west; in 1663, nothing; and in 1819 (22d April),

22" 19' west. If the declination of a magnetised needle changed
neither with time nor place, or at least if the changes were made
according to known laws, the science of navigation would possess

an instrument of simple construction, easy to observe with, and
precious indeed to mariners, who would find in a needle, the in-

trinsic value of which is almost nothing, the only means of steer-

ing their course when night and clouds veil the sky. Philosophers

at first endeavoured, but in vain, to discover the cause of the

phsenomena which the magnetised needle presents. They, never-

theless, succeeded in giving to a bar of steel that singular pro-

perty of the natural magnet, of taking at each place of the earth

a position, the diurnal or vsecular variations of which are perio-

dical. They have studied and measured with care the magnetic

attractions and repulsions. The labours of Coulomb, the instru-

ments invented by that celebrated philosopher, and those which

M. Lenoir, the distinguished artist of the Bureau of Longitude,

has executed, have considerably improved the science of mag-
netism. M. QJ^rsted, Professor of the University of Copenhagen,

has just opened a new field to the inquiries of philosophers. It is

to
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to him that we owe that fine observation, that a melnllic wire,

which commmiicates with the fivo extremities of a Voltaic elec-

trical apparatus , acqnirei the very remarkable propeity ofacting

at a distance on a magnetic needle. This mctalHc wire has been

named the cojijunctive tvire.

It was aheady known, that by angmcntiiig the surfaces of the

metallic plates which compose the electrical apparatus of Volta,

and uniting the two wires wliich communicate with the extreme
plates of that apparatus, these wires become heated, redden, and
burn in atmospheric air. i\I. Thenard and myself had made tlrat

"experiment in 1 801 . (See No. 1 1 of the Journal of the Polvtech-

nic School, p. 291.) The conjunctive wire, in tlie experiment

of M. (Ersted, will become heated, but if it is of sufficient dia-

meter it will not burn'; and its action may be observed on a mag-
netic needle at some distance.

For twenty-three years the electric piles of Volta had been in

use, and no philosopher had yet thought of brinsjing a magnetic
iieedie near one of these piles in action. This inspiration was
reserved to ]\I. (Ersted ; and it must be confessed, that chance
had much less share in it than in many discoveries with which
physical science has been enriched.

M. Marcel de Serres translated from the German,, and pub-
lished in 1807, a work of the Danish Professor entitled An Inquiry
into the Identity of Chemical and Electrical Forces. It may be
seen from chapter 8 of that work, that the author had been led by
his subject to seek proofs of the identity of the magnetic and elec-

tric forces*. He had proposed to try ivhe ther electricity the

most

* There is nothing to be found in this chapter which establishes, in any
manner, the identity of magnetism and electricity. It is even remaik-
ahle, that when M. CErsted had discovered the action of the conjunctive

\\\re of the Voltaic pile upon the magnetic needle, he explained this new
phcenomenon by a hypothesis which supposes tfiat the ncf^ative electricity

acts only on the northern pole of the needle, and positive electricity on the
sc^uthern : {sec Annates de C'limie for Aug. 1820, p. 244.)—a fact, which
would establish a total diftcrence between tlie electric and magnetic fluids,

since the ina<inetic fluid, whether considered as positive or negative, ought
to act equally on both poles. To demonstrate, by experiment, the identity

of the electric and magnetic fluids, it was necessary tosliovv that that could
explain all the phffinoinena which could be observed, whether in the mutual
action of two magnets, or in the actioii of a conjunctive wire upon a mag-
netic needle, without admitting in a magnet any other fluid than the acting

electric fluid, as in bodies which are not susceptible of magnetism; and to

tell how this electric fluid is disposed in the magnet. It is this which
M. Ampere has done, by demonstrating 1st, That two conjunctive wires,

of metals not tnagnetic, attract and repel through the intervention of the
electric fluid alone; 2d, that a magnet may be substituted for one of the
conjunctive wires, without any change in the nature of the action taking

place; Sd. that the second conjunctive wire may be removed for another

Vol. 57. No. 273. Jan, 1821. F' magnet,
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most lutenty has any action oji the magnet. Now, tfee electricity

in the conjunctive wire of an electrical apparatus in actiory, is in-

deed latent, since it does not manifest itself to any electrometer ;:

and, in fact, M. GErsted performed last winter (1S19) the expe-

riment which justified what he had conceived seven years before.

The result of this experiment has been known in Paris only three

months, and already several distinguished philosophers have de-

duced from it most important consequences, both for magnetism
and electricity. We shall give an account of these ^6 sue^-inctly

as possible.

Supposing the metallic plates which form the electrical appa-

ratus with troughs, to begin with zhic and finish with copper, the

electrical current, supposed to be in the conjunctive wire, would,

go from the first plate to t!«; last. Now, imagine another con-

junctive wire of the same apparatus, placed parallel to the first,

and disposed in such a manner that it may transmit an electrical

current in a direction contrary to the first, the two wires will re-

pel. If the currents are in the same direction, they will attract.

M. Ampere Wcis the first to observe these attractions and repul-

sions at a distance, between bodies traversed by an electric fluid

which does not manifest any tension.

M. Arago magnetised a slip of iron, and afterwards a steel

Avire, by putting them in contact with, or under the influence of^

the conjunctive wire. A simple method of magnetising a steel

needle by the conjunctive wire, consists in placing the needle in

the part of the conjunctive wire which is ttvisted spirally : whe-
ther the needle is placet! directly upon the threads of the spiraJ,

or enveloped in paper or a glass tube to prevent contact with

the conjunctive wire, it becomes magnetised, and its north and

south poles, corresponding to the north and south poles of the

terrestrial magnet, will be determined by the direction of the spiral

which bears the needle. If the conjunctive wire be placed in a

vertical plane, and in the direction of the electric current which

passes from the zinc plate of the apparatus to the copper plate,

the generating point of the spiral may turn from left to right of

uip.gnet, without aiiy other chaii!;e resulting in the nature of the action, ex-

cept the phEsnomena known to result from the mutual action of two mag-
nets ; and 4th, that the distribution of the electric fluid in the conjunctive

wire, is the same as in plnucs perpendicular to the line which joins the two
poiesofH mat;nct, following limited curves, traced in these planes around
the axis of the mai;net.

M. Ampere thus established the identity of electric and magnetic fluids,

vLile M. Ara^o made his fine experiment on the maanotising ot slips of iron

I V tlie right conjunctive wire. Since these two philosophers have further

added the magnetising of a steel bar by a cor\junctive wire twisted spirally

rouud this bar ; and that they have anticipated the principal circumstances

of that ma£^netising, it would appear, that they caimot dispense with admit-

ting the ideutitv*f tlte twodttids.

the
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the current, or from right to left ; in the first case, the south pole

of the needle, corresponding to the north pole of the terrestrial

magnet, will be on the side of the zinc plate of the apparatus ; in

the second case, it is the north pole of the needle which is on that

side.

M. Arago, following the theorj' of M. Ampere, conceived the

idea of twisting a conjunctive wire in the manner of two symme-
trical spirals placed one after the other ; the<e spirals differed

from each other only as to the direction in which their generating

points turned round their hollow spindles : by putting a needle in

each spindle, the two needles became magnetised at the same
time, so that their poles of the same name were contiguous. In

transmitting a discharge of a Leyden phial through a copper wire

twisted in the same nianner, in the manner of two consecutive

symmetrical spirals, M. Arago has further observed, that the steel

needles placed on these spirals became magnetised by the electric

fluids of ordinary machines, as well as by the Voltaic apparatus.

Other facts have been long known, which prove the mutual in-

fluence of the two fluids, magnetic and electric. The points of

paratonherres become naturally magnetised by the electricity of

the atmospheric air. M. Arago, author of an article on the

magnetic forces, which is inserted in the Annuary of 1819, re-

ports, as from an eye-witness, that a Genoese ship, on its way to

Marseilles, was struck by the thunder at a little distance from
Algiers ; that the needles of the compass made all a half revolu-

tion, although these needles did not appear damaged, and the

ship struck on the coast at the moment that the pilot thought he
made the North Cape.

Ritter had concluded {Journal de Vhjsiqiie, t. bj . year 1803,)

from some experiments, which have not been since verified,

that the earth has electric poles, as it has magnetic meridians.

M. Desormes and myself had attempted in 1805 to ascertain

the direction which a horizontal electric pile would take, com-
posed of I'JSO thin plates of copper, tinned with zinc, of the di-

anjeter of a five-franc piece. We placed this pile upon a boat,

u'hich floated on the water of a large vat. We knew that a mag-
netised steel bar, of a weight nearly equal to that of the pile, and
placed like it upon the boat, would turn, after some oscillations,

into the magnetic meridian. The pile, placed in the same situ-

ation, did not take any determinate direction. The only satisfac-

tion which this pile procured us, was the recognising of the ten-

sion of the electric fluid at its extremities, without the aid of the

condenser. (Seethe Correspondence of the Polytechnic School,

tome I. p. 151.)

M. Ampere has confirmed, by experiment, the conclusions of

the Memoir which he read on the 25th September, 1820, to the

F 2 Royal
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Royal Academy of Sciences, on the mutual actions of the earth,

the conjunctive wires oi a Voltaic apparatus, and a magnetic
needle. lie presented in the following sittings three new ar-

rangements of apparatus, of his invention. The first shows a

circular conjunctive wire sul)mitted to the action of a Voltaic ap-
paratus, and which is directed by the action of the terrestrial

globe in a vertical plane, perpendicular to the plane of the mag-
netic meridian. The second apparatus consists in a circuit almost

closed, and of a rectangular form, which turns round a horizon-

tal axis perpendicular to the plane of the magnetic meridian, and
the plane of v.'hich inclines to take, by the action of the earth, a
direction perpendicular to that of the inclination of the needle.

This inclination, which has not been measured with exactness

for some years past, was at Paris on the 22(1 April 1819, 68° 25'.

It is variable, like the declination, according to times and places.

The third apparatus of M. Ampere exhibits a conjunctive wire

twisted spirally, the extremities of which are attracted and re-

pelled by a magnetic bar, as those of a needle would be.

The coexistence of the electric and magnetic actions has na-

turally led to the idea, that wires submitted to the influence of

the terrestrial globe, or of a magnetic needle, may decompose
vvater, like those which communicate with the extremities of a

Voltaic pile.

The following is the account of Professor (Ersted's experi-

ments :

—

New Electro-Magnetic Experiments. By Prof. CErstf.d.

Subsequently to the first experiments which I published on the

magnetic action of the galvanic battery, I have extended my re-

searches on the suljcct as much as various other avocations would
allow me.

The intensity of the electricity seems to have no share in the

magnetic effects; they depend solely on its quantity. The dis^

charge of a strong electric battery, sent ihrovigh a metallic wire,

produced no change in the position of the magnetic needle. The
needle is acted upon by an interrupted succession of electric sparks

through the medium of the ordinary electric attractions and re-

pulsions, but no electro-magnetic effect was produced, as far as

could be perceived. In like manner a galvanic pile, consisting of

100 discs, each two inches square, and of paper moistened in

salt water, to serve as a conductor of the fluid, exhibits no sen^

sible effect upon the needle. The effect is, however, produced

by a single galvanic arc of zinc and copper, with a liquid of pe-

culiar conducting power as a conductor ; for example, a liquid

consisting of one part sulphuric acid, an equal part of nitric acid,

and sixty parts of water. The quantity of water may even be

doubled,
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doubled, without the effect beiiijG; greatly diminished. When the

surface of the two metals is small, the effect is proportionally di-

minished ; and vice versa, it is increased in proportion as the

surfaces are increased. A considerable effect is obtained from a

zinc plate six inches square, immersed in a copper vessed filled

with the liquid conductor which I have just mentioned. An ap-

paratus of this description, in which the surface of the zinc plate

is two inches square, acts upon the needle with so much force,

that the effect is sensibly felt at the distance of three feet, and
that too, whan the needle is not very moveable. I have not met
with any greater effects from an apparatus composed of forty si-

milar troughs ; indeed, the effect appeared somewhat diminished.

I have not pursued the investigation of this point very minutely,

but the observation which I have made is correct. I shall con-

clude that bv the slight diminution of the conducting power,

which results from an increase in the number of the elements of

the apparatus, a diminution in the electro-chemical effect is also

occasioned.

In order that the effect of a single galvanic arc may be com-
pared with that of an apparatus consisting of several arcs or ele-

ments, the following experiment may be made. Suppose fig. 4.

(Plate I.) to represent a galvanic arc, consisting of a piece of

zincz, of copper e, of a metallic wire a h, and of a fluid conduc-
tor /. The zinc invariably communicates to the water a portion

of its positive electricity, and the copper a portion of its negative.

In consequence of this, there would be an accumulation in the

upper part of the zinc of negative electricity, and in the upper part

of the copper of positive electricity, if it were not that the commu-
nication a h established the equilibrium, by furnishing a free pas-

sage for the negntive electricity from c to z. It will be seen,

then, that the wire a h receives the negative electricity of the zinc,

and the positive electricity of the copper ; while a wire, whicli

forms the communication of the two poles of a pile, or of anothei-

compound galvanic apparatus, receives the positive electricitv of

the zinc pole, and the negative of the copper pole.

Paying proper attention to this distinction, all the experiments
which I at first made with a compound galvanic apparatus, mav
be repeated with a single galvanic arc. The use of a single gal-

vanic arc is attended with this great advantage, that it enables

the experiments to be repeated with little expense and trouble.

It has another advantage still more considerable, namelv, that a
galvanic arc may be formed of power sufficient for the electro-

magnetic experiments, and yet light enough to be so suspended to

a small metallic wire, as that the small apparatus may be turned
round the prolonged axis of the wire. It is open, in this way, to

examine
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exaiinne the actionwhich a magnet exercises on the galvanic arc.

Since no body cun put another in motion, without being put in

motion in its turn, when it possesses the requisite mobility, it is

easy to foretel that the magnet must move the galvanic arc.

To nmrk the motion given by the magnet to a simple galvanic

apparatus, 1 employed various arrangements. One of these will

he found represented in lig. 5, which exhibits a perpendicular

section of it in the direction of the breadth. A trough of copper

e CO € is three inches high, four inches long, and half an inch

broad ; dimensions, which nmy of course be varied at pleasure.

It may be observed, however, that the breadth should not be
great, and that the plates of the trough should be as thin as pos-

Siible. A plate of zinc z z, is kept in its position by two pieces of

cork e e ; c ffff z is a brass wire, of at least a quarter of a line

in diameter ; a i is a brass wire as fine as possible, so as to be

able at the same time to support the weight of the apj)aratus
;

c a c is a linen thread which unites the wire to the apparatus,

The fluid conductor is contained in the trough. The conducting

wire of this apparatus will attract the north pole oi the needle

when it is placed on the left side of the plane cffffz that is

observed in the direction^" z. The south pole will, on the same
side, be repelled. But on the other side of this plane, the north

pole will be repelled, and the south attracted. To ensure this ef-

fect, the needle must not be placed above fj\ nor below fz or

f c. If, instead of presenting a small moveable needle to the

conducting wire, there is presented near one of the cxtremiti^

J f\ one of the poles of a powerful magnet, the attraction or re-

pulsion indicated by the needle, will put in motion the galvanic

apparatus, and turn it round the prolonged axis of a b.

Take, instead oftheconductingwire,astripofcopperof the same
breadth as the zinc plate, and the only difference from the effect

just mentioned, will consist in its being much feebler. The effect

is, on the other hand, increased a little, by making the conduc-

tor very short. In fig, 6. will be seen a perpendicular section of

this arrangement, in the direction of the breadth of the trough.

In fig. 7« tliG same arrangement may be seen in perspective.

The conducting plate is represented hy a b c d ef, and the zinc

plate by c z zf. The north pole of the needle will, in this ar-

rangement, be attracted towards the plane of a b c, and the south

will be repelled from the same plane. Contrary effects will take

})lace by an apparatus c df, whose extremities act like the poles

of a needle. It must be confessed, however, that only the faces

of the two extremities, and not the intennediate parts, possess

this analogy.

A moveable galvanic -apparatus may likewise be made of two

plates.
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plates, one of copper and one of zinc, twisted into a spiral, and

suspended in the liquid conductor. It is more moveable than

the others, but requires to be used with particular caution.

I have not as vet discovered a method of making a galvanic

apparatus capable of directing itself towards tiie poles of tlie

earth. Any apparatus for this purpose must be much more move-
able than any I have mentioned.

Kotes^ hy M. Ampere, of the Commnnicdtions which he made
to the Academy of Sciences.

Sitting of September IS, 1820»

I reduced the phenomena observed by M. Oersted to two ge-

neral facts. I showed that the current which is in the pile, acti-

on the magnetfc needle like that of the conjunctive wire. I de^

scribed the experiments by which I had established the attrac-»

tiorvor repulsion of the whole of a magnetic needle, by the con-

junctive wire. I described the instruments which I proposed to

construct, and, among others, galvanic spirals. I announced that

the latter would produce, in all cases, the same effects as mag-
nets. Afterwards, I entered into some details on tlve manner irv

which I conceived the magnets to act ; as only owing their pro^.

perties to electric currents in planes perpendicular to their axis^

and upon the similar currents which I allow in the terrestrial

globe ; in short, I reduced all the magnetic phenomena to effect*

flUrely electric.

Sitting of the 25th of September.

I gave a further development of this theory, and I announced
the new fact, of the attraction and rejmlsion of two electric cnr-
rents, without the intermediation of any magnet ; a fact which-

I had observed in conductors twisted spirally. I repeated this

fxperiment in the course of the sitting.

SirnNG of the 9th of October.

I presented to the Academy some experiments, which put in a
dear light the identity of action between the conjunctive wires'

and the close curves, which I conceived like electric currents m
planes perpendicular to the line which joins the two poles of a
magnet. I showed on two rectilinear electrical currents the same
effects, which I had shown in the preceding sitting, on current*
in the case of conductors twisted spirally. I read at the same
sitting a Memoir, in which I gave the results of some new ex-
periments on the same phenomena, and on the circumstances
V'hJch produce jhem. I described the process, which I had sinccr

foilowed, for calculating tht- effecti* of electrical currents of a de-

terminate
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terminate length, and those of magnets ; after that I had doter-
niincd, by a comparison of the results of experiment with those
of calculation, the law of the attraction and repulsion of two infi-

nitely small portions of electric currents. I stated in this memoir
all the differences which are established between the attractions

and repulsions of electric currents, and those of ordinary electri-

city, amounting not only to a dissimilarity, but almost to a com-
plete opposition.

Sjtttng of the 16th of October.

I read a note relative to the interesting experiments of M. Arago,
on the magnetising of steel by nieans of a current, produced bv a

Voltaic pile. The object of this note was to show, that all the

circumstances of that action of electric currents, were conformable

with what I had announced on t!ie fdentitv of these currents, and
of those which I admit in magnets, and may be regarded as com-
pleting the demonstration of it.

Sitting of the oOth of October.

I announced to the Academy that, conformably to my theory

of the phenomena which the electric and magnetic currents pre-

sent, the action of the earth would lead in a plane perpendicular

to the direction of the incli:uition of the needle, the plane of if

moveable portion of the conductor of a Voltaic pile, so disposed

as to form a circuit nearly closed. I described two sorts of ap-

paratus, the first of which had served me to produce the move-
ment of a conjunctive wire, corresponding to the direction of the

needle of a compass, in the horizontal plane corresponding with

the line of declination ; aiid the other, that which corresponds to

the direction of the inclination of the needle in the plane of the

magnetic meridian. I exhibited at the same sitting an instru-

ment, by which there may be turned in a horizontal plane a por-

tion of electric current, the conduct-or of which is attached to a

vertical pivot by the action of another current, an action which

conducts it into the situation where these two currents are pa-

rallel, and in the same direction.

Sitting of the Gth of November.

I communicated to the Academy a fact relative to the action

of conductors twisted in spirals ; a fact which I had observed a

long time before I discerned the cause of it, which M. Arago had

also observed, and whence I deduced

—

1st. A very simple means of neutralising the longitudinal ef-

fect of an electric current in a conductor twisted spirally, and of

reducing the action of it to the transversal effect, wliich would

then be perfectlv identical with that of a magnet. •

2d.
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2d. A law, which I have not verified except in regard to the

action exercised by that sort of current, but wliich may be true in

general for each of the infinitely small portions of which electrical

cmrents may be supposed to consist, in order to calculate the

effects. .

I exhibited at the same sitting an instrument, in which the

longitudinal effect of the current, which takes place in a con-

ductor twisted spirally, is neutralized by the prolongation of this

conductor, which returns in a right line into the axis of the spi-

ral, from which it is separated by the sides of a glass tube. This

instrument, suspended on a pivot like the needle of a compass,

possesses all the properties of it when acted upon by a magnet

;

its extremities represen.t exactly the poles in the situation in

which they ought to be according to the theory.

Sitting of the 13th November, 1820.

I- read a note upon the electro-chemical effects of a spiral of

iron wire, subjected to the action of the earth alone,. The action

of the earth directing an electric current as well as it directs a

magnet, as I had announced to the Academy in its previous sit-

tings, I thought that this action might, like that of a magnet in

the experiment of M. Fresnel, influence the oxidation of an iron

wire in water. I therefore plunged under a small glass bell, in

a weak solution of chloruret of sodium, the two extremities of an
iron wire, which made thirty turns round a paper cylinder, the

axis of which was nearly parallel to the variation of the inclina-

tion of the needle.

The two wires soon appeared covered with some bubbles ; they
were much more numerous on the wire which, according to

theory, answered to the negative pole of the pile.

During three days which the apparatus remained in action, I

several times made the bubbles mount to the top of the bell, so

that no more remained on the wires. Every time new ones were
produced on the wire which had at first produced most, and re-

main^J brilliant until the end of the experiment. The other wire

did not present any more, or at least very rarely, since it was oxi-

dized. The apparatus having been accidentally overturned, I was
unable to ascertain whether the bubble in the superior part of

the bell contained hydrogen, or a greater jjortion of azote than
atmospheric air ; or if it was air such as is ordinarilv mixed in

water, and disengaged from it by the elevation of the tempera-
ture of the chaml)er- On repeating the experiincuL with thesame
apparatus, 1 had only very feeble signs of the electro chemical ac-

tion. In fact, I have still some doubts as to the existence of tjiat

action, which I purpose to clear up by new experiments.

^ Vol.57. No. 273. Jem. 1821. G VII. On
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VII. On theCatenary Curve. By A Correspondent.

To Mr, Tilloch.

Sir,— JL HE following problem relating to the catenarian curve

will not be uninteresting to some of your readers, if you can find

room for it.

Prob. Of all the catenarian curves that can be formed by
suspending different lengths of the same chain of uniform thick-

nesSj from two given points placed in the same horizontal line,

it is required to determine that one in which the pull at the

points of suspension is least.

Let X represent the absciss taken from the vertex, or lowest

point of the curve, along the vertical axis
; y the corresponding

horizontal ordinate ; and z the length of chain, or the part of

the curve line between the ordinate y and the vertex. Then
the weight of the chain z is sustained by the two pulls at its ex-

tremities. The pull at the vertex, denoted by o, is horizontal

in its direction. The pull at the other extremity of z, denoted

by f, is oblique to the horizon; and, by the resolution of forces,

it is equivalent to the force —— ^ x J",
acting horizon-

/^dx'- + di/'

tally in contrary direction to aj and likewise to the force,

dx . .•— — X fy directed vertically upwards. Now the cquili-

V(/.c^ + di/'-

brium of every part of the chain requires that the horizontal and
vertical forces acting upon it in opposite directions, shall be se-

parately equal to one another : wherefore,

-=^=x/=a (1)
>v/</x* + dy-

dx ^
X f = z.

From these equations, we get

dx :dy : : z : a; and hence

\/ dx^ -f c?y* = dz: dy:: V'z^ + a^ :a

i\f dx^ -X dy^ r=. dz'.dx : : i/x* + «* : z j wherefore

, adz

dx

*/z- + d-

dz

Vs' + a-

and if we now integrate, observing that x, y, and z vanish to-

gether, we shall obtain
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y = a X l«g. ' ^ ^'' +
"'^

(2)
a

x=s //z^ + a* — a;

which are the usual eciuatious of the catenary.

Let (^ denote the angle between the curve and the ordinate

y; thus

-^ = cos <|;, and -j- = sin <p ; and, on account of
^di* + di/^ 'vdx- + dif>-

the equation (1),

a K=fcos <p (3)

« = y sin <p.

If these values be sulistituted in the expressions of y and x:

then y =y X cos ^ log. __-—=/ x Q

x-fx (I -cos 4i) = 2/ sin 4^5, ^
'^

the symbol Q being put for cos <); log.
cos p

Take the fluxion of Q ; thus

— = — sin <± loff.
'" ^

-I- 1 : and because
df ^ o cos ^

^ + ^'"^ = ^+^'"^ = x/i±-"--^ we have
cos? ^l_sin ^<p

1-sin?

d Q, sin (p . 1 4- sin ip ,

d^ ~ ~ o'
1 — sin ^

'

and, by expanding the logarithms,

—^ = 1 — sin* A —- sin-* <?! sin^ ^ — &c. (5)

Now Q is equal to zero, both when <^ = and <$= WO* : for,

in the latter case, although log. is infinite, yet cos <{>

log. is evanescent. As the angle <fc increases from to

90", —— is at first positive till sin <|> acquires a certain value,

determined by the equation.

1 = sin» <$> + -r sin4 4> + -7 sin^ ^ + &c.

;

(5)

it then vanishes, and afterwards becomes negative. The func-

tion Q is therefore susceptible of a maximum^ which it at-

tains when sin <p satisfies equation (5). Now, y being constant

in the equation y =J' x Q, f vvill decrease as Q increases ;

and the first quantity will be a mimmum when the second is a

maximum. The minimum required is therefore determined by
equation (5).

G 2 - From
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From equation (5) we get

Sin^c^ = 1 _ i + J_ + -I- + Jl_ + &c. ; wherefore,

Sin'$ ^ -8948 ; sin (}> = ^8335 ; <f = 56= 28'.

Afj^ain, from the equation -— = 0, or

— Sin $ loe. ii-~ -4-1=0, we aet
^ =• COS ip '

"^

,, . , 14- sin e cos <J

Q = cos ^ loff. = -
.
-

;

eonsequently, because/ z=: ~ , we have

/ = y ti^n ^'

And hence, from equations (2) and (3), we deduce

(I ^= y sin (p

% z=i y sin <p tan (^

X -= 1y tan 4; sin^l<^.

When the catenary has a small inclination to the horizon, the

pull is very great; because a very great proportional force acting

nearly in the honzon is required to sustain any proposed weight.

It is impossible to stretch the chain in a position perfectly hori-

zontal, the force necessary for this purpose being infinitely great.

As the angle which the curve makes with the horizon increases,

the pull diminishes more on account of the increased inclination,

than it increases by the greater length of chain ; and this dimi-

nution goes on till, at 56° 28', the minmtmii takes place. Be-

yond this limit, the pull increases continually, as the length of

chain becomes greater.

A. B.

VIIl. On the CompresnlilUy of IVater. i?y Jacob Perkins,

Esq. Cnmmunicated by the late Right Hon. Sir Joseph

Banks, Bart. G.C.B. P.R.S.*

JH.AVING beheved for many years that water was an elastic fluid,

I was induced to make some experiments to ascertain the fact.

This was done by constructing an iHstrument which I call a pie-

zometer, and which is represented in Plate l,fig. 1. The cy-

linder, A, was three inches diameter, and eighteen inches long.

The end, B, war. made water tight by means of a plate which

was soldered firmly to it. At the other end, C, a cap was made

From tlic Transactions of the Royal Sociotv for 1820, Part II.

to
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to screw on and off at i)leasure ; being also made water tight.

The rod or phnigcr, D, which was five-sixteenths of an inch in

diameter, was made to pass through a tight stuffing box, E. On
the rod immediately above the stuffing box, was fixed a flexible

ring, a. A cannon, fig. 2, of a sufficient size to contain the pie-

zometer, was fixed vertically in the earth, the muzzle being left

about eighteen inches aboTe ground, and the touch-hole plugged

tight. At the mouth a strong cap. A, was firmly screwed on.

In the centre of this cap a small forcing pump, B, was tightly

screwed, the piston of which was five-eighths of an inch in dia-

meter. There was an aperture, C, in the cap, to introduce a

valve for the purpose of ascertaining the degree of pressure. One
pound pressure on this valve indicated an atmosphere. The pie-

zometer was introduced into the cannon, and the water forced in

until the cap showed signs of leakage ; the valve at the same time

indicating a pressure of one hundred atmospheres. The piezo-

meter was then taken out of the cannon, and the flexible ring found

to be eight inches up the rod, evidently proving the rod to have

been forced into the cylinder that distance, showing also a com-
pression of about one per cent. We have seen by repeated expe-

riments, that to be able to produce this degree of compression,

three per cent must be pumped into the gun. This fact proves,

eitiier that the gun expands, or that the water enters the pores of

tUe cast iron ; it is probable both these circumstances contribute

to produce this effect.

This experiment was made in America in the year 1819, and
before I had time to strengthen my apparatus for the purpose of

making further experiments, 1 was obliged to embark for this

country. On my passage, however, I had frequent opportunities

of repeating those I had already made, and of making others by
a natural pressure. They were as follows. The piezometer, by
the assistance of fifty-four pounds of lead attached to it, was sunk
in the ocean to the depth of five hundred fathoms, which is about

equal to the pressure of one hundred atmospheres. When drawn
in, the gauge or ring was found removed eight inches up the rod,

indicating, as in the before-mentioned experiment, a compression

of one per cent. This experiment was several times repeated, and
with the same result.

The next experiment was that of sinking a strong empty porter

bottle to the depth of one hundred and fifty fathoms, having first

tightly corked and sealed it, in the following manner. Six co-

verings of cotton cloth, saturated with a composition of sealing

wax and tar, were strongly fastened over the cork, by a cord
wound round them, directly under the projection at the neck of

the bottle. After the bottle had been suffered to remain at the

flepth mentioned a few minutes, it was drawn up. No water was
found
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found to have been forced into it, neither was there any visible

change at the mouth.
The same bottle was again sunk, and at the increased depth of

two hundred and twenty fathoms : when drawn in, it was found
to contain about a gill of water ; but not the shghtest visible

change had taken place in the sealing.

The same bottle was now sunk, for the third time, to the still

greater depth of throe hundred fathoms, and when drawn up,

only K small part of the neck was found attached to the line. Its

appearance was truly interesting. The bottle was not broken by
external pressure, but evidently by the expansion of the condensed
sea water, which had found its way through the sealing. Upon
examination, it was found that the cork had been compressed into

half its length, making folds of about one-eighth of an inch ; and
that the coverings, consisting of six layers of clotli and cement,

had been torn up on one side before the bottle burst. The effect

produced upon the cork cannot, we imagine, be accounted for but

in one way, viz. that the water, divided into very minute parti-

cles, must, by the surrounding pressure of water, have been forced

through the coverings, and filled the bottle ; that the water thus

forced in and condensed, to a great degree, expanded as the pres-

sure was removed by drawing it towards the surface, not only so

as to press the cork back into the neck, and, owing to the resist-

ance of the coverings, to compress it half its size, but to separate

the neck from the body of the bottle.

Experiment 4. An empty })orter bottle, the strongest that

could be found, was stopped in the following manner. A cork

with a large head was firmly driven into the neck ; it was then

covered with six layers of fine linen, saturated with a composition

of tar and wax ; over them was applied a covering of leather, and

all perfectly secured by being well bound at the neck. The bot-

tle thus prepared was sunk two hundred and seventy fathoms.

When drawn in, it was found perfectly sound, and the sealing un-

changed ; but filled with water to within an inch of the cork.

The coverings were taken off, layer after layer, but no signs of

moisture were visible. Had the bottle remained down a sufficient

length of time to have completely filled, it would undoubtedly

have been broken by the expansion of the water upon being

drawn towards the surface, as was the case in the former expe-

riment. It is worthy of remark, that when the water from this

bottle was poured into a tumbler, it effervesced like mineral

water.

Experiment 5. In this experiment two strong bottles were

sunk to the depth of five hundred fathoms. One of them was

stopped with a ground glass stopper, and well cemented, then

placed in a strong canvass bag. When the bag was drawn in, it

was
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was found tliat the bottle had been crushed into many thousand

pieces. The other bottle was very tightly corked; but not having

been left down a sufficient length of time, it came up whole,

having filled to within one inch and a half. The cork had been

driven in, and remained so ; but the cementation was unaltered,

excepting at the surface, where it had become a little concave.

Being satisfied that the piezometer as first constructed, would

net show all the compression, I determined to make one differ-

ently modified. The object was to avoid the friction occasioned

by the collapsing of the leather upon the rod under such great

pressure. The drawing in Plate I, fig. 3, shows another nmdi-

fication of the piezometer, made since I have been in this country.

This proves my suspicions to have been correct ; since, under the

same pressure, it indicated nearly double the compression shown

by the former.

This instrument is constructed as follows, fig. 3, being a sec-

tion of it. It is simply a small tube. A, closed at the end, B, and
water-tight. At the upper end, C, the water is allowed to enter

through a small aperture, E, closed by a very sensible valve open-

ing inwards. The tube is flattened at D, in order that it may
yield to the expansion of the water when taken out of the press.

The experiment with this instrument was made at Mr. Keir's

manufactory, in the presence of matiy scientific gentlemen. The
piezometer being perfectly filled with water (the weight of which
was accurately known) was put into an hydraulic press, and sub-

jected to a pressure of about three hundred and twenty-six at-

mospheres. When it wss taken out and weighed, there was found

an increase of water amounting to three ar.d a half per cent.

This water had been previously boiled, and cooled down to a

temperature of forty-eight degrees, and kept at the same tempe-
rature during the experiment.

A machine calculated to avoid loss of pressure from destruction

of the materials of which it is composed, will be made with ail

convenient speed. This machine being constructed with metallic

stuffings and flexible metallic pistons, will effect a much greater

pressure than the hydraulic press, the power of which is limited

by the animal stuffing now used. It is probable, a pressure of from
two to three thousand atmospheres may be obtained before the

metallic piston is destroyed.

It is expected that this machine will be sufficiently accurate to

give the exact ratio of the compressibility of water with much
greater precision than has hitherto been obtained ; but the re-

sults of further experiments must be the subject of a future com-
munication.

29, Austin Friars, June 6, 182G.

IX. Notices
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IX, Notices rgspecling New Books.

A Dictionary of Chemist ri/, on the Basis of Mr. Nicholson's,
in which the Principles of the Science are investigated anew,
fi?id its Applications to the Phenomena of Nature, Medicine^

Mineralogy, Agriculture, and Ma7iufactures, detailed. By
Andrew Ure, M.D. Professor of the Andersoiuau Institution,

Member of the Geological Society, &c. &c.

W E hasten to give some account of a work calculated to excite

great interest in the chemical world. Its author has been long

known as a brilliant and successful public teacher of the science ;

and peculiarly conversant in its useful applications. His various

Memoirs printed in the Transactions of the Royal Societies of

London and Edinburgh, as well as in the scientific journals,

display much ingenuity joined to patient research ; and his Tables

on Heat, and the Acids, are now adopted as the standard autho-

rities on their respective subjects.

We learn from the Introduction to this Dictionary, that in the

month of June last he was engaged by a London publisher to

revise Nicholson's octavo Dictionary for a new edition ; but he

has not restricted himself to the simple and easy functions of an

editor. Dr. Ure has, in fact, re-written three-fourths of the work

;

and has gratuitously inserted many profound dissertations on the

most important and intricate departments of chemistry. The in-

vestigations of facts are conducted with candour, acuteness, and

logical precision ; and the language is perspicuous and elegant.

Statements which other writers spread over a page, are commu-
nicated by Dr. Ure with perfect clearness' in a sentence or two.

The volume consists of about 800 pages, in double columns,

equivalent to nearly three ordinary octavo volumes. We have no

hesitation in affirming, that it contains greater power of original

research, than any body of chemical knowledge which has ap-

peared since the Elements of Sir H. Davy. That it was all com-
posed within a period of five months, as the author states in the

Introduction, is evident from the references interspersed through

it; and gives us a favourable idea of his intellectual resources.

A few extracts will satisfy our readers that vve have not been

bestowing unmerited praise on this Dictionary; but at present

we must be more brief than we could wish.

" iNTRODUtTIOX.
" In this Introduction I shall first present a general view

of the objects of Chemistry, alo/ig with a sclieme for converting

the alphabetical arrangement adopted in this volume, into a sy-

stematic order of study. I shall then describe the manner in

which
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which this Dictionary seems to have heen origiuiilly compiled,

and the circumstances under which its present regeneration has

been attempted. This exposition will naturally lead to an ac-

count of the principles on which the investigations of chemical

theory and facts have been conducted, which distinguish this Work
from a mere compilation. Some notice is then given of a Trea-

tise on Practical Chemistry, publicly announced by me upwards

of three years ago, and of the peculiar circumstances of my situa-

tion as a teacher, which prompted me to undertake it, though its

execution has been delayed by various obstructions.

"The formsof matter are numberless, and subject to incessant

change. Amid all this variety which perplexes the common
mind, the eye of science discerns a few unchangeable primary bo-

dies, by whose reciprocal actions and combinations this marvel-

lous diversity and rotation of existence are produced and main-

tained. These bodies having resisted every attempt to resolve

them into simpler forms of matter, are called undecompounded,

and must be regarded in the present state of our knowledge as ex-

periyjientaL elemevls. It'is possible that the elements of nature are

very dissimilar ; it is probable that they are altogether unknown ;

and that they are so recondite, as for ever to elude the sagacity

of human research.

" The primary substances which can be subjected to measure-

ment and weight, are fifty-three in number. To these, some che-

mists add the imponderable elements,— light, heat, electricity,

and magnetism. But their separate identity is not clearly ascer-

tained.
*' Of the fifty-three ponderable principles, certainly three, pos-

sibly four, require a distinct collocation from the marked peculi-

arity of their powers and properties. These are named Chlorine

^

Oxygen, Iodine (and Fluorine ?) These bodies dispUiy a pre-

eminent activity of combination, an intense affinity for most of

the other forty-nine bodies, which thev corrode, penetrate, and

dissolve ; or, hy uniting with them, so impair their cohesive force,

that they become friable, brittle, or soluble in water, however

dense, refractory, and insoluble they previously were. Such
changes, for example, are effected on platinum, gold, silver,

and iron, by the agency of chlorine, oxvgen, or iodine. But the

characteristic feature of these archeal elements is this, that when
a compound consisting of one of them, and one of the other forty-

nine more passive elements, is exposeil to voltaic electrization,

the former is uniformly evolved at the positive or vitreo-electric

pole, while the latter appears at the negative or resino-electrie

pole.

" The singular strength of the!; attractions for the other sim-

Vol. 57. No. 273. Jan. 1821. H ple
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pie forms of matter, is also manifested by the production of heat

and light, or the phenomenon of combustion, at the instant of

their mutual combination. But this phenomenon is not charac-

teristic ; for it is neither peculiar nor necessary to their action,

and, therefore, cannot be made the basis of a logical arrangement.

Combustion is vividly displayed in cases where none of these pri-

mary dissolvents is concerned. Thus some metals combine with

others with such vehemence as to elicit light and heat; and many
of them, by their union with sulphur, even in vacuo, exhibit in-

tense combustion. Potassium burns distinctly in cyanogen (car-

buretted azote'', and splendidly in sulphuretted hydrogen. For

other examples to the same purpose, see Combustible and Com-
bustion.

" And again, the phenomenon of flame does not necessarily

accompany any of the actions of oxygen, chlorine, and iodine.

Its production may be regulated at the pleasure of the chemist,

and occurs merely when the mutual combination is rapidly ef-

fected. Thus chlorine or oxygen will unite with hydrogen, either

-silently and darkly, or with fiery explosion, as the operator shall

direct.

" Since, therefore, the quality of exciting or sustaining com-
bustion is not peculiar to these vitreo-electric elements ; since

it is not indispensable to tb.eir action on other substances, but ad-

ventitious and occasional, we })erceive the inaccuracy of that clas-

sification which sets these three or four bodies apart under the de-

nomination oi siipporlersof combustion ; as if, forsooth, combus-

tion could not be supported without them, and as if the support of

combustion was their indefeasible attribute, the essential conco-

mitant of their action. On the contrary, every change which

they can produce, by their union- with other elementary matter,

may be effected tiithoiit the phenomenon of combustion. See

section 5th of article Combltstion.
" The other forty-nine elementary bodies have, with the excep-

tion of azote (the solitary incombustible), been grouped under

the generic name oi combustibles. But in reality combustion is

independent of the agency of all these bodies, and therefore com-
Imstioh may he produced ivithoiit any combustible. Can this ab-

surdity form a basis of chemical classification ? The decompo-
sition of euchlorine, as well as of the chloride and iodide of azote,

is accompanied with a tremendous energy of heat and light
; yet

110 combustible is present. The same examples are fatal to the

theoretical part of Black's celebrated doctrine ot latent heat.

His facts are, however, invahiablc, and not to be controverted,

though the hypothetical thread used to connect them be finally

severed.

*' To the term comlustiblc is naturally attached the idea of the

body
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body so named affording the heat and light. Of this position it

has been often remarked that we have no evidence whatever.

We know, on the other hand, that oxygen, the incombustible,

conld yield, from its latent stores, in Black's language, both the

light and heat displayed in combustion ; for mere mechanical

condensation of that gas, in a syringe, causes their disengagement.

A similar condensation of the combustible hydrogen, occasions, I

believe, the evolution of no light. From all these facts, it is

plain, tliat the above distinction is nnphilosophical, and must be

abandoned. In truth, every insulated or simple body has such

an appetency to combine, or is solicited with such attractive

energy by other forms of matter, whether the actuating forces be

electro-attractive, or electrical, that the motion of the particles

constituting the change, if sufficiently rapid, may always produce

the phenomenon of combustion.
" Of the forty-nine resino-polar elements, forty-three are me-

tallic, and six n<ni-metallic.

" The latter group may be arranged into three pairs :

—

" 1st, The gaseous bodies, Hydrogen and Azote
;

*' 2d, The fixed and infusible solids, Carbon and Boron
;

*' 3d, The fusible and volatile solids. Sulphur and Phosphorus,
*' The forty-three metallic bodies are distinguishable by their

hsbituiles with oxygen, into two great divisions, the Basifiable

a!id Acidifiable metals. The former are thirty-six in number,
tiie latter seven.

" Of the thirty-six metals, which yield by their union with oxy-

gen salifiable bases, three are convertible into alkalis, ten into

earths*, and twenty-three into ordinary metallic oxides. Some
of the latter, however, by a maximum dose of oxygen, seem to

graduate into the acidifiable group, or at least cease to form sa-

lifiable bases.

*' We shall now delineate a general chart of chemistry, enu-
merating its various leading objects in a somewhat tabular form,

and pointing out their most important relations, so that the

readers of this Dictionary may have it in their power to study its

contents in a systematic order."
" Acid Acetic. The same acid which, in a very dilute and

somewhat impure state, is called vinegar. The varieties of ace-

tic acids known in commerce are four : 1st, wine vinegar ; 2d,
malt vinegar ; 3d, sugar vinegar ; 4th, wood vinegar. We shall

describe first the mode of making- these connnercial articles, and
then that of extracting the absolute acetic acid of the chemist,
either from these vinegars, or directly from chemical compounds,
of which it is a constituent.

* I here rej^ard silica acting as a base to fluorin acid, in the fluosilicic

CO npoun I ; but the subject is invsterioiis. See AciD (FLUORIC).
" H 2 "A crude
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** A crude vinegar has been long prepared for the calico print-

ers, by subjecting wood in iron retorts to a strong red heat. The
following arrangement of apparatus has been found to answer
well. A series of cast-iron cylinders, about 4 feet in diameter,

and (^ feet long, are built horizontally in brick work, so that the

flame of one furnace may play round about two cylinders. Both
ends project a little from the brick work. One of them has a disc

of cast-iron well fitted and firn)ly bolted to it, from the centre of

which disc an iron tube about 6 inches diameter proceeds, and
enters at a right angle the main tube of refrigeration. The dia-

meter of this tube may be from 9 to 14 inches, according to the

number of cylinders. The other end of the cylinder is called the

mouth of the retort. This is closed by a disc of ir(>ki, smeared
round its edge with clay-lute, and secured in its place bv wedges.

The charge of wood for such a cylinder is about 8 cwt. The
hard woods, oak, ash, birch, and beech, are alone used. Fir

does not answer. The heat is kept up during the dav-tirne, and
the furnace is allowed to cool during the nigh.t. Next morning
the door is opeutvl, the charcoal removed, and a nevv charge of

wood is introduced. The average product of crude vinegar called

pyrolignous acid is 35 gallons. It is much contaminated with

tar; is of a deep brown colour ; and has a sp. gr. of 1.025. Its

total weight is therefore ai)out SOOlbs. Rut the residuarv char-

coal is found to weigh no more than one- fifth of the wood em-
ployed. Hence nearly one-half of the ponderable matter of the

wood is dissipated in incondensal)le gases. Count Rumford states,

that charcoal is equal in weight to more than 4-lOths of the wood
from which it is made. And M. Clement says that it is equal to

one-half. The Count's error seems to have arisen from the slight

heat of an oven to which his wood was exposed in a glass cylin-

der. The result now given is the experience of an eminent ma-
nufacturing chemist at Glasgow. The crude pyrolignous acid is

rectified by a second distillation in a copper still, in the body of

which about 20 gallons of viscid tarry matter are left from every

100. It has now become a transparent brown vinegar, having

a considerable einpyreumatic smell, and a sp. gr. of 1.013. Its

acid powers are superior to those of the best household vinegar,

in the proportion of 3 to 2. By redistillation, saturation with

(juick-lime, evaporation of the liquid acetate to dryness, and

gentle torrefaction, the empyreumatic matter is so completely

dissipated, that on decomposing the calcareous salt by sulphuric

acid, a pure, perfectly colourless, and grateful vinegar rises in di-

stillation. Its strength will be proportional to the concentration

of the decomposing acid.

The acetic acid of the chemist mny be prepared in the follow-

ing modes : 1st, Two parts of fused acetate of potash witii one

of
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of the strongest oil of vitriol yield, by slow distillation from a

glass retort into a refrigerated receiver, concentrated acetic acid.

A small portion of sulphurous acid, which contaminates it, may
be removed by redistillation, hom a little acetate of lead. 2d»

Or 4 parts of good sugar of lead, with 1 part of sulphuric acid

treated in the same way, afford a slightly weaker acetic acid. 3d,

Gently calcined sulphate of iron, or green vitriol, mixed with

sugar of lead in the proportion of 1 of the former to 2| of the

latter, and carefully distilled from a porcelain retort into a cooled

receiver, mav be also considered a good economical process. Or
without distillation, if 100 parts of well dried acetate of lime be

cautiouslv added to 60 parts of strong sulphuric acid, diluted

with 5 parts of water, and digested for 24 hours, and strained, a

good acetic acid, sufficiently strong for every ordinary purpose,

will be obtained.

" The distillation of acetate of copper or of lead per ^e, has also

been employed for obtaining strong acid. Here, however, the

product is mixed with a portion of the fragrant pyro-acetic spirit,

which it is troublesome to get rid of. Undoubtedly the best pro-

cess for the strong acid is that first described, and the cheapest

the second or third. When of the utmost possible strength its

sp. gravity is 1.062. At the temperature o:" 5iP F. it assumes

tiie solid form, crystallizing in oblong rhomboidal plates. It has

an extremely pungent odour, affecting the nostrils and eves even

painfullv, when its vapour is incautiously snuffed up. Its taste is

eminently acid and acrid. It excoriates and inflames the skin."
" Equivalknts Chemical." Under this head Dr. Ure has

given a Dissertation on the Atomic Theory, which to us seenis

to be the best that has yet appeared on this interesting and funda-

mental doctrine. Had ourpresent liuiits permitted us, we should
have laid it entire before our readers. It shall, if possible, appear
in our next. We mean also, as soon as opportunitv will permit,

to advert to other new views of practical chemistry, opened up
by Dr. Ure, and vvhich we consider highly valuable.

The facility of reference would have been improved had the
author, where any article occupies a large space, put its whole
title at the top of the pages containing it, instead of only the
three initial letters.

j4 Description of the changealle Magnetic Properties possessed

1)1/ all Iron Bodies, and t lie different Effects produced by the

same on Ships' Compasses. By P. Lecount, Midshipman in

the Royal Navy. 8vo, pp. 56.

This appears to be a most useful practical little work. The
author corrects several erroneous opinions that have been enter-
tained, and points out a variety of facts which have not before

been
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been well understood. It has been generally held that vertical

bars of iron, which have remained long in that position, acquire a

magnetic property, the upper end being a south pole, and the

lower a north one. But it now appears that this property is com-
mimicated instantaneously, and that the polarity may be reversed

by reversing the position of the bar. In southern latitudes the

upper end is a north pole.

No seaman should be without this work, which satisfactorily

explains several of the phenomena pointed out bv Captain Flin-

ders and Mr. Bain in their works on the same subject. The au-

thor mentions in an advertisement at the end of his tract, that he

had not heard of Mr. Barlow's work on Magnetic Attractions,

till his own was at press. We think his pages produce internal evi-

dence of the fact. These two works should accompanv each other.

Being no seamen, we may suggest nonsense; but it has occurred

to us that advantage might sometimes be found from having a

compass aloft, in one of the tops. Whether any system of gim-

bles could keep a compass steady enough for use, in such a situ-

ation, others must determine.

Address of M. Hoene JVronski to the British Board of Longi-
tiids, iipoji the actual State of th« Ma-thamatics. their Re-

form, and upon the new Celestial Mechanics, giving the de-

finitive Solution of the Problem of Longiljide.

The author is a foreigner, and the work is a translation from

his French. This will sufficiently account for the gallicisms which
are found in it. The author came to this country to offer tlie

fruits of his labours and discoveries to the Board of Longitude,

and complains of the reception he met with. It is obvious that,

allured by the premiums at the disposal of the Board, he put

himself to great trouble and expense, and involved himself in dif-

ficulties which deserved commiseration,—and, many will be in-

clined to think, some more substantial remuneration than he

has vet obtained, even if bis proffered discoveries should prove

nugatory. It is natural that a person in his situation should put

a high value upon labours which he firmly believes offer the most
important results ; and we cannot doubt that the Board,—shotdd

it even cost some trouble, with, in their estimation, little pronn'se

of benefit to science,—will yet be at some pains to ascertain, 1)V

an impartial investigntion, and by affording the author every fa-

cility to demonstrate his problems, the real merits of what he

offers. Dr. Young has publicly acknowledged that the author

has detected a blunder in his Postscript on Refractions, published

in the Nautical Almanack for 1822. This fact shows that, on the

subject of refraction at least, the author is not a mere pretender

to mathematical knowledge.

Lately
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Lately piihlishedj

A View of the Agriculture, Manufactures, Statistics, and State

of Society of Germanv, and Parts of Holland and France. By
WilliamJacob, Esq. F.K.S. 4to. 1/. 15^.

Guesenthwait's New Theory of Agriculture, iii which the Na-

ture of the Soils, Crops, and Manures is explained, and the Ap-

plication of Bones, Gypsum, Lime, Chalk, &;c. determined on

scientific Principles, hs.

Observations on the Construction and Fitting-up of Meeting-

Houses, &c. embracing the Method of Warming and Ventilating.

By W. Alexander. 4 to. 95.

The Botanical Cultivator ; or Instructions for the Management
of Plants cultivated in the Hothouses of Great Britain. By
Robert Sweet, F.L.S. 8vo. 10^. iU.

The Elements of Chemistry, with its Application to explain

tlie Phaenomena of Nature, and the Processes of Arts and Ma-
nufactures. By James Miller, M.D.
The Mental Calculator, being a Compendium of general Rules

for the Solution of various Problems in Astronomy ; with Ex-
planatory Illustrations. To which is added a Guide to the Con-
stellations. By P. Lovekin. 3i.

Treatise on the Principles of Landscape Design, No. I to 8.

By John Varley. Folio. 5^. each.

A Practical Treatise on Perspective, adapted for the Study of

those who draw fom Nature. No. 1 and 2. By John Varley.

Oblong folio, 5.9. each.

Numerous Cases illustrative of the Efficacy of Prussia Acid in

Affections of the Stomach. By J. Elliotson, M.D. ^s.iid.

A Dissertation on the Treatment of morbid, local Affections

of the Nerves. By Joseph Swan. 8vo. \0s. ^d.

Illustrations of Phrenology. By Sir G. S. Mackenzie, Bart.

Svo. 155.

A Synopsis of the Diseases of the Eye, and their Treatment.
By B. Travers, F.R.S. Svo. with six coloured Engravings.

1/. 55.

A Practical Treatise on Diseases oi" the Eye. Ry J. Vetch.
8vo. 105. Qd.

Directions for the Treatment of Persons who have taken Poi-

son, and those in a State of apparent Death, with the means of

detecting Poisons in Wine ; also of distinguishing real from ap-
parent Death. Translated from the French of M. P. Orfila,

by B. H. Black, Surgeon.

The Characters of the Classes, Orders, Genera and Species ;

or the Characteristics of the Natural System of Mineralogy. By
F. Mohs. Svo. 65. 6d/,

The
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The Climate of London deduced from Meteorological Obser-
vations made in the Neighbourhood of the MetropoHs. By
Luke Howard. 2 vols. 8vo. 1/. 55.

No. VII. VIII. and IX. of the English Lakes, each contain-

ing four coloured Plates. 4to. 6^. ; large ^per lOi. 6t?. per

Number.
Views of the Muscles of the Human Body, drawn from Nature,

and engraved by George Lewis, accompanied by suitable Ex-
planatory References ; designed as a Guide to the Student of

Anatomy, and a Book of Reference for the Medical Practitioner

:

with le'Plates, 4to. \l, \\s. ^d.

The Pharmacopoeia of the Royal College of Physicians of

London 1809. Literally translated, and the Chemical Decom-
positions annexed. l?y G. F. Collier.

A descriptive, diagnostic, and practical Essay on Disorders

of the digestive Organs and general Health ; and particularly on

their numerous Forms and Complications, contrasted with some
Acute and Insidious Diseases ; being an Attempt to prosecute

the Views of Dr. Hamilton and Mr. Abernethv. By Marshall

Hall, M.D.F.R.S. E. &c. 8vo. Is.

Introductory Lecture delivered at the Roval College of Sur-

geons, May 8,' 1820. By B. C. Brodie, F.R.S. 8vo. 35. bds.

An Arabic Vocabulary and Index for Richardson's Arabic

Grammar. By James Noble. 4to. IO5. Qd. boards.

Preparingfor Publication.

The Elements of Oral Language : or, A Dissertation on the

Art of Speech, with respect to its Elementary Sounds, and to

the Combination of those Sounds in the Current and Rapidity

of Discourse : including also a universal Alphabet, intended to

express with Precision all the articulate Sounds uttered by the

Human Voice, in Connexion with their various Modifications

;

being the Result of an Attempt to facilitate the Acquisition of

Foreign Languages, and to fin-nish a Mode of correctly express-

ing our own. By John Freeman.

Practical Observations in Midwifery. By Dr. Ramsbottom.

Svo.

The Principles of Forensic Medicine explained, illustrated,

and applied to British Practice. By J. G. Smith, M.D.
An improved new Edition of Mr. S. F. Gray's Supplement to

the Pharmacopoeias.

The Philosophy of Painting. By Wolstenholm Parr.

X. Pro-
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X. Proceedings of Learned Societies,

SOCIETY OF SCIENCES OF HAERLEM.

A HIS society has renewed its prize question on the utility of

fumigation with chlorine gas (oxygenated muriatic acid) for

Jan. 1st, 1822—see our 52d Vol., p. 223—and requires, in ad-

dition " that a succinct enumeration be given of the cases in

which such fumigation has proved effectual in preventing various

contagious diseases."

It has also renewed to the same period the question o|i the

gastric juice—See as above.

The following questions have likewise been proposed by this

society :

" How far does the physiology of the human body furnish

just grounds for believing, or has experience satisfactorily proved,

that oxvgen gas is one of the most efficacious remedies for reco-

vering persons who are drowned, suffocated, or in a syncope?

And what are tbe most prompt and certain methods to be em-
ployed for this end ?"

" How far are we acquainted, from the chemical experiments

of Vauquelin and others, with the various species of cinchona.

1. What is the different nature and quality of their constituents ?

2. To what particular principle should we ascribe its febrifuge

powers ? 3. What criteria can we deduce therefrom to distin-

guish the best species, and the best bnrks used as substitutes ?

4. Are any rules to be obtained for preserving the principle, in

which consists its febrifuge power, entire in the various prepara-

tions of cinchona?"
** Though vaccination has almost every where put a stop to

the epidemic small-pox, that disease has re- appeared within

these few years here and elsewhere : and a species of variolous

pustules having recently shown themselves in some who have

been vaccinated, it is required— 1. Of what description are these

pustules ? In what do they differ from real small-pox ? Is it the

latter that is produced in those individuals wjio have been pre-

viously vaccinated? Does it arise from constitution, from indis-

position, from the matter employed in vaccination, or from other

circumstances, and how is it to be prevents d ? 2. What can, with
truth, be asserted, with regard to the duration of the preservative

virtue of vaccination ? Would it prove of service to re-vaccinate

on the re-appearance of the disease ? Are the methods emploved
by us for encouraging vaccination sufficient, and do they tend to

cause the entire disappearance of the small-pox ? In case they
are not, what more efficacious means could be adopted ?"

** What is the cause why oysters are occasionally prejudicial to

Vol. 57. No. 273. Jan. 1821'. I health?
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health ? Is it in consequence of a small worm that is found iji

them ? If so, of what species is it, and whereabouts most easily

detected ? Are oysters subject to it only at certain seasons ? Has
the venom of oysters any analogy with that which sometimes

renders muscles poisonous and unwholesome ? What disorders do

such oysters and nmscles cause ? and what are the most effica-

cious remedies either for averting the evil or for removing it ?"

" Why are shrimps sometimes pernicious ? How are such as

are so to be distinguished ? What disorders do they occasion,

and what are the best remedies ?"

The prize for the best answer to any of these questions is a

gold medal, or 150 florins, at the option of the author.

LINNAAN SOCIETY.

Jan. 16.—A. B. Lambert, Esq. in the Chair. Continuation

of the descriptive Catalogue, by Sir T. S. Raffles, was read, of a

Zoological Collection made for the East India Company in Su-
matra and its vicinity.

Ursa Malayanus. This bear was caught young, and brought

up in the nursery among the children. It appears to be a variety

of the common bear, and bear of India. It was perfectly tame,

and in its habits exceedingly playful. Sir T. mentions, that

it was also a brute of taste, which it displayed at the dinner

table, where it was a frequent visitor, by refusing to eat any fruit

but Mango-steens, or to drink any wine but Champagne ! ! The
only instance in which it was ever seen angry was when there

was none of the latter at the dessert ! It commonly messed in

peace with a dog, a cat, and a lory. The dog was its favourite,

and suffered to worry and tease without oftence or resentment.

The strength of the animal when full grown was, nevertheless,

very great ; and it could tear up by the roots from the garden a

plantain tree of such size as to be almost too laige for its em-
brace !

Mosclms, var.) called by the natives Kaiichil. This little

squirrel-like creature is so proverbially cunning, that a Malay,

speaking of a clever rogue, says, " he is as sly as a kauchil."

Examples are mentioned which show that the comparison is not

unfounded. The kauchil, when caught in a trap, pretends to be

dead ; but should the springe be incautiously loosened, he leaps

up and bounds out of sight in an instant 1 If hunted and sore

pressed, he will jump into the branch of a tree, and hang by his

teeth, which he thrusts into the wood, while his pursuers run

beneath and lose the scent. This cheating character authorizes

the proverb.

XI. In-
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XI. Iniellwence and Miscellaneous ylrtides.

OIL GAS.

yjfi Monday the l.5th January, a meeting took place at Hull,

to consider of the propriety of lighting the town with gas. Con-
siderable discussion occurred as to the comparative merits of gas

from oil and gas from coal. It was stated, that the oil gas threw
a better light than that from coal, that it required " sifialler ap-

paratus, that it was free from the offensive smell, so injurious to

breath and destructive of comfort, by which coal gas was accom-
panied ; that it did not corrode the pipes, nor tarnish nor dis-

colour polished metals, silks, &:c. as coal gas did, and that it

was used in Covent-Garden Theatre, in the Argyle Rooms, in

Whitbread's brewery, and some other places. One of the speakers

alleged on the contrary, that he proeured 417 gallons of gas from
1 1 lbs. of coal, which cost a penny. The coke produced was
worth a penny, and the tar worth a penny more, so that he had
a profit of 200 per cent, and the gas for nothing. Besides, his

gas had produced no offensive smell, and he had not perceived

that his pipes (which were of lead) had been corroded.—A letter

was read, which observed, that 1000 feet of oil gas would pro-
duce a light equal to 3333 feet of coal gas. It appears that the

Emperor Alexander is lighting up his palace at St. Petersburgh

with oil gas. The meeting unanimously agreed to resolutions in

favour of gas from oil.

ON THE SOLAR SPOTS*.

In the 49th volume of 'the Philosophical Magazine, p. 182, I

find an article upon the solar spots of 1816, by Mr. Mosely, of

Winterdyne House, Worcestershire, upon which, and his method
of observing them, I have to make a few remarks.

He states that the sun's image was received upon a paper

screen, on which was drawn a circle of the same diameter as that

produced by the sun's rays, when falling upon it with the focus

of the eye-glass properly adjusted ; and that across the circle

were drawn three lines, one exactly perpendicular to the horizon,

another inclining 8 deg, westivardy representing the axis of the

sun^ and a third at right angles to the axis, representing tlie

equator, Sec. 8cc. Now, as the vsun's axis, nhen he is on the

meridian, will only coincide with that meridian twice a year^

viz. about the beginning of September, when his long, is from

5 sec. 8 deg. to 5 sec. 12 dcg. and in the latter end of February

and beginning of March, when his long, is from 1 1 sec. 8 deg

* From New Monthly Magazine for January 1821.

12 to
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to 11 sec. 12 deg. and will twice a year decline from it the

greatest possible quautity, being when his long, is 2 sec. 10 deg.

and S sec. 10 deg. or in the beginning of June and December,
in the first case to the west, and in the second to the east ; I

should conceive that in such observations, a new projection of
the sun's disc, axis, &c. is highly necessary for at least every

week or ten days, as in that time there will be a sensible differ-

ence in the inclination. I also conceive, that as we cannot al-

ways be sure of an observfition when he is on the meridian, a te-

lescope mounted on a polar axis will be found a proper instru-

ment, as by following the sun's motion in the parallel he describes

on any particular day, the projection will, if rightly constructed,

be correct at any distance from the meridian, provided the motions
of the instrument are good, and it is exceedingly well mounted.
I may also further observe, that during the period of observations

in question from September to November, the sun's axis de-

clined from aboiit deg. 10 min. IV. to about 3 deg. 45 min. E.
supposing him upon the meridian, instead of being constantly

8 deg. luesiward, as stated by Mr. M. ; and consequently those

observations are ahsolntely wrong, if the talles are right, as to

the position of the axis and direction of the spots.

I reconmiend to such as speculate upon these curious phaeno-

mena, after observing the sun's, image upon paper for the pur-

pose of tracing the places and directions of the spots, to exa-
mine them by means of a dark glass apphed to their telescope,

before they describe their shape, as I am convinced from long

and repeated observations, that their true appearance is much
better seen that way than the other. They would also do well

to remember, that a telescope which produces erect vision, when
looking in it, inverts the images when received upon paper, and
that if inverted vision is produced by looking in the instrument,

erect objects will be seen upon the paper, but the right and left

edges of an object will change places, when the observer's back
is turned upon it, as it must be in such observations.

I prefer a dark glass, or, what is much better, a green and a

red one united in one cell, because the penumbra or lighter side

of a spot is seen perfectly defined, and smaller spots which are

nearly invisible by the other method, may be distinctly seen and
counted if necessary by this. Indeed in a favourable atmosphere

with no larger instrument than Mr. M.'s, and a very moderate

power, I have not only done so, but have seen also the brighter

spots, or faeculse, or bright lumps, behind which the dark ones

seem to lie when near tlie limb, as well as the innumerable small

dark points which cover the whole face of the sun, when by re-

ceiving the image on paper I could not see them at all.

The conversion of dark spots containing mmlei, into bright

ones
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ones calledfceculce, seems to consist in their being hidden be-

hind the bright spots or himps of shining matter I have befwe

mentioned, when going off the western Hmb, and the contrary

takes place when entering ou the eastern Hmb, while in the mid-

dle of the disc there are rarely, if ever seen, any bright spots or

hmips of shining matter, probably from the more intense light

of the sun's centre then rendering them invisible.

It is somewhat curious, that although the author quotes Mr.
Adams, upon the variable paths of the spots, he has not disco-

vered, in his observations, that these varied paths arise partly

from the different inclination of the sun's axis to an azimuth

circle, at different hours of the day, on account of the earth's

diurnal motion, and paVtly from the variable inclination of the

sun's axis to an azimuth circle, arising from the earth's annual

motion : even under the influence of both these causes, the same
spot which at sunrise appears to advance from the southerii to the

northern Limb, will, in consequence of the sun's apparent motion,

appear to advance from the northern to the southernliinb at sun-

set : but if we confine ourselves to observations upon the meri-

dian, that part of the phaenomena depending upon the earth's

annual motion, alone remains, and the spot will travel northivard

when the axis inclines eastivard, and southward when it in-

clines westward. \Vhen observed out of the meridian, their

path is, in strictness, influenced by both these causes. Their
curvilinear direction results from our alternately seeing a little

more of the sun's northern, or southern polar regions, when the

axis is least inclined, by which means they are convex to the

sun's north and south poles by turns, in spring and autumn
;

tl)is curvature is, therefore, a consequence of the earth's annual

motion. The Author's remark, that " these irregularities are

(^ rare occurrence" is, therefore, the result of a very slender

acquaintance with these subjects. A Correspondent.

RHUBARB.
By a late analysis made by Mr. Brande on the finest Russian

rhubarb, it appeared to contain

Water S-2

Gum 31-0
Resin 100
Extract, tan, and gallic acid . . . . 26*0
Phosphate of lime 2-0

Malate of lime , , tl-S

Woody fibre 16-3

100-0

Journ. of Science, No. 20.

MAG-
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MAGNETISM.
The following observations, on the dip

intensity of the magnetic force, have been
lated by Professor Hansteen

of the needle and the

collected and calcu-
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of the corrosive sublimate innocent, 25 grains of fresh gluten, or

13 of dry gluten, or from 500 to 600 grains of wheaten flour, are

necessary.

REDUCTION OF MURIATE (cHLORIDE) OF SILVER^

The use of nitrate of silver in laboratories, as a test for the

muriates causes a quantity of muriate of silver to I)e collected,

which is usually reduced to the metallic state by fusion with pot-

ash—a process generally accompanied with a loss of silver. The
following way is more economical.

Take a clean zinc or iron vessel, or else a glass vessel, with

pieces of clean iron or zinc in it ; cover it with water, and add
the muriate of silver with a little sulphuric or muriatic acid. The
reduction soon begins, and offers a very curious sight, particularly

when the muriate is in lumps ; it begins on the surface, and ex-

tends over the whole in the form of ramifications, and penetrates

the inner part, so that in less than an hour considerable lumps

of the muriate of silver are reduced. Some heat is generated in

the process which assists the reduction j or if it goes on slowly,

the mixture may be warmed. Wash the reduced metal with a

little muriatic acid

—

Aimales de Chimie xiv. 319.

THE FRENCH FLOCK OF CASHMIRE GOATS.

The flock, consisting of 175, imported into France in 1819,

and placed at the north-east of Toulon, has been removed to a
more congenial climate at St. Omer, near Paris. The kids from
this flock are abundantly covered with magnificent down of which
the Cashmire shawls are made ; and they are superior in strength

and appearance to the indigenous kids of the same age j which
leaves no doubt of success from the naturalization.

THE STATUE OF MEMNOif.
The Russian Ambassador at the Court of Rome has received

a letter from Sir A. Smith, an English traveller, who is at present

at the Egyptian Thebes. He states, that he has himself exa-

mined the celebrated statue of Memnon, accompanied by a nu-
merous escort. At six o'clock in the morning he heard very

distinctly the sounds so much spoken of in former times, and
which had been generally treated as fabulous. " One may," he
says, " assign to this phenomenon a thousand different causes,

before it could be supposed to be simply the result of a certain

arrangement of the stones." The statue of Memnon was over-

turned by an earthquake ; and it is from the pedestal that this

mysterious sound is emitted, of which the cause has never been

ascertained, and which was denied merely because it was inex-

plicable.

ANTARC-



72 ArcticLand Expedition.—Chain Calks—Mammoth Gourd'
4

ANTARCTIC CONTINENT.

In our last volume (p 93.) we announced the discovery of this

land by Captain Smith, of the Wilham of Blythe, who named it

New South Shetland ; not, to be sure, a very correct name, as

there is no other South Shetland. In consequence of this dis-

covery, the Admiralty sent out the Conway, Captain Basil Hall,

to explore the coasts and procure whatever information may he

attainable. Advices have since been received of tlie arrival of

the Conway at Rio Janeiro, on her voyage out.

ARCTIC LAND EXPEDITION.

The last accounts from this party are dated in .January 1819.

They were then in winter quarters at Cumberland House. The
temperature 30° below zero, but owing to the dryness of the at-

mosphere, less unpleasant than the cold wet weather in England.

The hunters bring them moose deer and buftitioes, and the rivers

and lakes abound with fish.

NEWLY DISCOVBREO ISLANDS.

The Swedish journals announce that Major Graner, who set

out last year to explore in the South Sea a new route for ships

from Chili to the East Indies, has discovered a group of islaaads

hitherto unknown to mariners; but these journals do not mention
either their longitude or latitude. He has named the largest of

the group Oscar Island.

CHAIN CABLES USEFUL CONDUCTORS OF LIGHTNING.
" Saiii^or, May 28, 1820.

*^ A little before 4 o'clock P.M. yesterday, a severe scjuali from

the N.W. commenced, accompanied by torrents of rain, tremen-

dous crashes of thunder, and lightning most avvfnl. At 20' past

4, the lightning struck the fore royal-mast of the Exmouth, and
shivered the mast to the gun -deck in a thousand pieces ; struck

down and dreadfully burnt several of the crew, and most provi-

dentially was conducted out of the hawseholes by the attractive

powers of the iron chain cables, by which she was moored; to

which fortunate circumstance i.s entirely to be attributed the pre-

servation of the ship from blowing up, lier hold being full of salt-

petre."

—

Madias Paper, June 23.

MAMMOTH GOURD.
A gourd was cut some time ago' in the garden of H. P. Tozer

Aubrey, Esq. of Broomhall, near Oswestry, which, by some pe-

culiar management in the culture, attained the weight of 113
pounds.

LIST
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LIST OF PATENTS FOR NEW INVENTIONS.

To John Sadler, of Penlington-place, in the parish of Lam-
beth, in the county of Snrry, gent, for his new or improved me-
thod or process of manufacturing carbonate of lead, formerly

denominated ceruse, but now commonly called white lead.—

•

Dated 3 January 1821.—6 months allowed to enrol specification.

To John Leigh Bradbury, of Manchester, in the county Pa-
latine of Lancaster, gent, for his new mode of engraving and
etching metal rollers used for printing upon woollen, cotton,

linen, paper, cloth, silk, and other substances.—9 Jan.—(5

months.

To Robert Salmon, of Woburn, in the county of Bedford, esq.

for certain improvements in the construction of instruments for

the reliefof Hernia and Prolapsus, which instrument so improved
he denominates Scientific principled, variable,secure, light, easy,

elegant, cheap and durable Trusses.— 15 Jan.—6 months.

To John Frederic Daniell, of Gower-street, Bedford-square, in

the county of Middlesex, esq. for certain improvements in cla-

rifying and refining sugar.— 15 Jan.—6 months.
To Abraham Henry Chambers, of Bond-street, in the cotmty

of Middlesex, esq. for his improvement in the manufacture of

building cement composition stucco or plaster, by means of the

application and combination of certain known materials hi-

therto unused (save for experiment) for that purpose.— 15 Jan.

—6 months.

To Charles Phillips, of Albemarle-street, Piccadilly, in the

county of Middlesex, commander in our Royal Navy, for his

certain improvements in the apparatus for propelling vessels,

and improvement in the construction of vessels so propelled.

— 19 Jan.—G months.

NEW COMET.
At the Royal Observatory at Paris a new comet was discovered

on Sunday the 21st of January, in the constellation Pegasus

,

near the star marked Gamma. The comet is not visible to the

naked eye.

LUNAR OCCULTATION OF JUPITER.
Aberdeen, Jan. 11, 182 1.

Sir,—In my letter which you had the goodness to publish in

the last number of your valuable Magazine, 1 observe two errors,

which 1 imagine 1 have committed in the hurry of copying from
my notes. You will much oblige me by inserting in your next

the following corrections of them.

Page 435, line lst,ybr apparent time, read mean time. ,.

13, for 42''-3 read 43"-3.

George Innes.
Vol. 57. No. 273. Jan, 1821. K solar
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SOLAR KCLIPSE.

During the eclipse on the 7th of September, M. Ne^er of

Cologny, near Geneva, had two delicate thermometers suspended

about four feet from the ground ; one of them exposed to the

direct ravs of the sun, the other near the first, but in the shade,

on the north side of a tree. The following are some of the re-

sults :

H. M.
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the second Monday in the ensuing months, before the results

are pubhshed. 1 may however say that a steady uniformity in

the results must not be expected, under different circumstances

of distance, and direction and strength of wind ; and there may
be some laws at present unknown that influence the height

of the mercury. It is hoped that a few difficulties or anomalies

in the onset may not induce us lo abandon the pursuit. Before

any regular list of the height of towns, rivers, hills, Sec. can be

published, it is highly desirable to settle the point of zero; and
as a change of signs + and ~ will be troublesome to the general

reader, and as the surface of the sea at low water, spring tide,

has been used for such a standard, it may be right to adopt it

as sufficient to express- every part of dry land in the country.

Considering London as the most important part of these king-

doms, it will be desirable to ascertain the correct height of some
few public and accessible points in the metropolis above this

zero.

Perhaps the best way to obtain this object would be to pro-

cure a correct section of the river Thames from London to

Sheerness. At present I am not aware of any such section, al-

though it is a river of more consequence than any other in

Great Britain.

If any of your readers should know of any such section,

either of the whole or part of the river, a reference to it will be

very acceptable. I am, dear sir, yours truly,

B. BeVAN.

Blackwater, Hants, Jan. 11, 1821.

To Mr. Tilloch.

Sir,—In compliance with the wish of Mr. Bevan, I send you

the state of the barometer and thermometer on the 8th instant

at this place. I unavoidably lost the observations at 8 and 9

o'clock, but suppose it of no material consequence. At a rough

estimation, the cistern of the barometer may be about 260 feet

above the level of the sea. I cannot be certain to a few feet.

I am, sir, your obedient humble servant,

Gko. D. Bins.

Jaa. 8.

1821.
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Geocentric place of Pallasfrom Jan. 31 lo July 30, 1821,

hy M. Staudt of Gottingen.

Midnight
at

Gottingen.
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Geocentric place ofJu^ofrom May 5 to October 20, 1821,

ly M. Nicoi.Ai of Mannheim.

Midnight
at

Mannheim.
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METEOROLOGICAL TABLE

Extracted fiom the Register kept at Kinfauns Castle, N. Bri-

tain. Lat. 56" 23' 30".—Above the level of the Sea 129 feet.

1820.

January.
February.
March.
April,

May.
June.

July.

August.
September.
October.

November.
December.

Average of

the year.

Morning,
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,

LINCOLNSHIRE.

[The time of observation, unless otherwise stated, is at 1 P.M.]
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meteorological table,

By Mr. Cart, of the Strand,
For January 1821.



[ 81 ]

X'll. On Ihe lest Menus for conducl ing meteorological Obser-

vations in different Places and Climates, so as to produce

some Uniformity in the Modes of obtaining and summing up

the Results. By Luke Howard, Esq.

To Mr. Tilloch.

My oli> and respected Friend,— 1 have to tliank thee for

the care and dehverv of a letter on Meteorological Subjects, ad-

dVessed to me from Italy; and in doing this to claim a little

space in the pages of the Philosophical Magazine, so often use-

fully devoted to this branch of science, for the purpose of giving

publicity both to the most material parts of the letter, and to a

few observations I shall have to make upon it, and which I have

no doubt will by this means promptly reach its author.

The gentleman who favours me with this conununication, and

who sul)scribes himself" Castkllani, Inspecteur dans le Corps

de Fonts et Chaussees a Turin," has been led by the duties of

his profession to pay a regular attention to meteorological obser-

vations; and in attempting to compare his own with those of

other observers, in distant climates, has been stopped by the

obstacle so generally experienced by the cultivators of this in-

fant science, the variety tvhick prevails in the mode of obtain-

ing and sjimming up results. As it is not at all probable that

men of science in different countries will long continue to sub-

mit to the glaring absurdity of being thus, as it were, barbarians

to each other, in a branch of their common pursuits wiiich pro-

mises, by due culture, to become both fruitful and respectable,

I think it but justice to this gentleman here to state the prin-

ciples on which he thinks the common system should be founded

:

which are these:

'I'he Meteorological year to begin with the vernal equinox :

by this means, the six summer months are made to form the

first division, and the six winter months the second ; for tlie

})urpose doubtless, though he does not mention it, of contrasting

the mea'n temperature, rain, &c. of the two seasons; and of

each of them with the same in other years.

The subdivisions to be of ten days each. The author thinks

n mean result founded on the month comprehends too many of

the d^ily observations, and that of the week, too few; while re-

sults taken on every ten days would, in his opinion, give the

course of temperature, in particular, in a more perspici.^-us man-
ner. Each oi thefour seasoiis in this case would consist (with

the necessary intercalary additions) ofnine decades of days.

A more important object still with him is, the proper division

of the dav of 24 hours : for he thinks vvfi lose much in making
Vol. 57. No. 274,.' F*i. 1821. L our
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our observations relate to the whole of that space ; which he
w-Quld therefore divide into four e^qual parts, to each of which a

set of observations should distinctly relate. I suppose, in order

to obtain far better comparison, the heat of the day, the cold of

the night, and the two intervening- spaces of middle temperature,

as also the duration of other phrenomena, with reference to these

four periods. He deprecates the objection of making the ob-

servations by this means too laborious, though it is clear, that only

persons of iixed or sedentary hal)iLS could comply with such a

rule; whichybr that reason it would not be advisable to make
a general one.

With regard to the variations of the barometer and thermo-

meter, he thinks that, for want of knowing the elevation of the

place above the sea in the former case, and its annual mean
temperature in the latter, we are often at a loss dulv to appre-

ciate the absolute measures, usually given of the height of each

in the scale : he would therefore have the variations ail put down
relatively : that is, the barometer at such a time so many tenths

plus or minus, with reference to a fixed mean height ; and the

temperature in like manner so many degrees plus or minus,

with reference to a given mean temperature. This method
would accord perfectly well vvith the mode of expressing the

variation by a^r^es, of which I gave a specimen, with a view to a

particular object many years since, in the Philosophical Maga-
zine*; and which I have since applied more extensively in the

second volume of the Climate of London. But, before it can

be brought into successful practice for any given station, we
must haveybr that station a sufficient series of observations vvith

good instruments to enable us to fix pretty accurately its local

mean, as to both instruments ; which being obtained, such phis

and minus results would speak a very intelligible language, and

in the case of curves being used with a given scale, an universal

one.

The writer of the letter proceeds to observe, that the mean
temperature of a year, taken as a whole, has a certain influence

on its productiveness in an agricultural sense; but that the ir-

regular distribution of the heat, even in a warm year, may ren-

der it a barren one. To pursue the inquiry into this interesting

part of the subject, he views the day whether in winter or sum-
mer as warm or cold, with reference to the mean heat of the

decade in which it stands ; a method which may sometimes give

more a'urm days in the winter than in the summer half year.

In order to the establishment of a common mode of gradua-

tion in meteorological instruments, he proposes that decimal

divisions of the scale be ado})ted in all cases. As he employs

* Vol. vii. p. 365, &c.

Six's
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Six's thermometer, which is commonly graduated by Fahren-

heit's method, he must have new modelled the scale to his pur-

pose. On the whole, I must refer this gentleman, and the readers

of the Philosophical Magazine in general, to the work I have

already mentioned, for much that might be here said in re-

ference to the contents of this letter, the most material part of

which I have extracted. It may be observed, as a general pro-

position, that nothing is likely to be gained by departing from

the ordinary mode of publishing Meteorological Tables every

month. The European calendar is eqtially api)licable in all

parts of the globe ; but seasons differ, and are even reversed by
tlie position of the place of observation in another hemisphere.

About the polar circle, again, they have a long severe winter and
a slioit warm summer, without spring or autumn : within the

tropics, two seasons virhich approach more nearly in their cha-

racter to a wet spring and a dry autumn, both indeed at a

temperature much 'higher than we experience in these middle

latitudes. As the Jour seaw7is exist only in these, it is here

alone that they can be compared in the method proposed: other

modes must be adopted for the hot and cold climates, and it

is nearly indifferent in what portions the observations are pro-

duced, provided the method of summing up the results be pro-

perly adapted to the climate, the natural divisions of which
should in every case be studied and adhered to. There is, I

think, much merit in the specimen given by M. Castellani, of

his method, in the Blbiioiheque Universelle * ; but to me, who
have seen it for the first time only within these few days, the

same difficulty presents itself in attempting to compare it with

my own, of which he complains—a new method and new mea-
sures to be studied and comprehended, before the matter can be
come at for the intended use. The use of cJirves (I repeat it as

being the most essential part of my letter) for the purpose of ex-

pressing every thing in meteorology that is subject to measiires,

would do away at once so much of this difficulty, as to render it

easy to proceed in common with our respective observations, and
compare them in detail, as well as in result, at a glance; at least

until the great object of a uniform measure for all civilized na-
tions be satisfactorily accomplished. The data in figures should
however in this case be required along with the graphical repre-

sentations, or should at least be kept in readiness to be produced
as vouchers of their accuracy.

I am respectfully thy friend,

Tottenham, 23d of first month, 1821. ' ' LuKE HoWARD.

* Vol. ii. p. 232, 1819.

L 2 XIII. Ad~
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Xlll. Add'it'ionaL Olservalions on the Use of Laciucariitm, or

Lelluce Opium; particularly in a Case of Cynanche Laryn-
geal or Croup. By Andrew Duncan, Sen. M.D. and P.E.

Q Edinburgh, the 14th of October 182Q.

JoKVERAL years have now elapsed since I recommended to the

attention of medical practitioners, a soporific medicine, prepared

from the common garden lettuce, tlie Lactuca saliva of Linnseus.

In a paper, first published in the Memoirs of the Caledonian

Horticultural Society, about ten years ago, I described what I

considered as the best method of preparing it; and I gave to the

article thus prepared the name oi Lactucarium, that there might
be no similarity in sound between the appellation given to this

sedative, and to that which is obtained from the Papaver som-
nijerum, and which is universally known by the name of Opium,
a name derived from its being the coagulDm of a milky juice.

For although the inspissated milky juice obtained from the let-

tuce, the Opium Lactucce, as it might be called, possesses many
of those medical properties which have long been known to exist

in the milky juice of the poppy, the Opium papaveris, particu-

larly in procuring sleep, yet it differs from the opium obtained

from the poppy, in several particulars. And from these differ-

ences Lactucarium can be exhibited with success, in many cases

where opium is altogether inadmissible.

Since the publication of my first observations on Lactucarium^

the attention of many others has been turned to this article. In

the same work in which my observations were published, the

Memoirs of the Caledonian Horticultural Society, several inter-

esting communications have appeared respecting it
;

particularly

hy Mr. John Henderson of Brechin, Mr. Archibald Gorrie of

Rait, and others. To these gentlemen the public are indebted

for improved methods of collecting it from the plant. But of

all those who have attended to this subject, no one, as far as my
observation extends, has done so mu<h as Mr. John Young, sur-

geon in Edinburgh. As a proof of his success, a gold medal,

offered by our Horticultural Society, has been awarded to him
for preparing the greatest quantity of Lactiicariuyn for sale. Be-
sides supplying others, he has sold Lactucarium to the Messrs.

Cheynes, the acting partners of the Apothecaries* Hall, North

Bridge, Edinburgh, to the extent of fifty pounds weight.

From Messrs. Cheynes practitioners may obtain not only the

Lactucarium itself, but also the most useful preparations from it,

the Tinctura Lactucarii, and the Troehisci Glycyrr/iizce cum
Loctucario, carefully compounded from the article in its genuine

state. And it may not be improper to observe, that practitioners

have sometimes been disappohited in obtaining the effects ex-

pected
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pected from this medicine, by adulterated articles having been

sold under the name of Lactucaritim, and still oftener from sub-

stitutes being employed, poppy opium being introduced where

lettuce opium was prescribed, and thus exhibited to patients with

whom the Opium papnveris always disagrees. In such cases,

Lactucarium has sometimes been unjustly accused of being fol-

lowed by disagreeable consequences.

Since the last observations which I published on the subject

of Lactvcarmm, which were nnnexed to the third edition of my
Treatise on Pulmonary Consumption, and are dated the 20th of

October 1319, I have had much experience of the benetit which

niav be derived from it, when the genuine article is exhibited.

I have not only found it highly useful in procuring sleep, in many
who dread the consequences with which opium in their consti-

tutions is attended, but also in allaying pain, in cases of tooth-

aclie, when externally applied to the gum. And I have parti-

cularly found it useful in allaying distressing cough, when used

under the form of the Trochisci Glyajrrliizce aim Lactucario.

Among other cases in which I have found great benefit from

the Lactucarium, one occurred in my own family, and under my
own roof.

One of my grandchildren, a healthy vigorous boy, in the 9th

year of his age, went to school on Friday the 1.5th of Septenjber

1820, apparently in perfect heath. But while he dined with the

family that dav, he was observed to cough frequently. His cough
was without expectoration, but he complained of no pain of

breast; he took his food as usual, and the cough gave me no
alarm. During the evening, however, he still continued to cough
frequently, but did not go to bed till his usual hour of nine

o'clock. He had not been in bed an hour till an elder brother,

who slept in the same room with him, came down stairs to in-

form me that Henry's cough had increased, both in severity and
frequency, and was now attended with a very peculiar noise. Be-
fore I reached his room, 1 had no doubt, from the peculiar and
characterizing sound of the cough, that he was subjected to a
very serious attack of the croup,—a disease of which I have before

had more than one example in my own family. Among these,

this boy's father, when nearly about his age, had been in very

great danger from that disease, and to another of my sons, who
was subjected to it some years after, it had proved fatal. When
I reached the room in which Henry slept, his mode of respira-

tion, and every other circumstance, afforded full confirmation of

my conjecture, that he laboured under the croup.

It may readily be supposed, that I had immediate recourse lio

the most active measures. Blood-letting; the application of a
blibtcr ; an aatiinonial emetic, and the inhalation of the steams

of
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ofwarm water, were employed without delay. And I had also re-

course to the use of calomel, in the manner recommended for the

cure of croup, by my late worthy friend Dr. James Anderson,

surgeon in Edinburgh. Under these practices his disease soon

subsided ; and in the space of even a few hours, my great alarm

was at an end. My opinion was, that an inflammation at the

head of the wind-pipe, which produced the croupy-cough, as it

is called, had been cut short by the active measures employed,

and that his disease might be said to be an example not of the

Cynanche Trachealis, but of the Cynanche Laryngea. In the

ease of my son, who died of the croup about fifteen years ago,

the inflammation and consequent inflammatory exudation, was

not in the larynx, but entirely in the trachea : and indubitable

evidence was afforded, that the affection extended not only to

the Hrder part of the trachea, but even to its large branches, the

bronchise distributed through the lungs.

While the present case had a happy termination under the

practices which I have already mentioned, it, at the same time,

afforded me strong evidence of the benefit which may be derived

from the Loctucarinm lozenges, as a means of allaying a very

troublesome and alarming cough. For after the most severe

symptoms were removed, particularly the permanent dyspnoea,

and peculiar sound in respiration, he still continued to be af-

fected with frequent croupj'-cough. For combating this, I had

recoiuse to the Trochisci Glycyrrhizce cum Laciucario. He was

directed to keep one of these constantly melting in his mouth

;

and from the time that this practice was begun, the frequency

of his cough was very much diminished, and it soon entirely left

him. Thus, in the space of about twelve hours from the attack,

I considered him as completely free fron> the disease.

I have no doubt, that if, in place of the Lac/?/ca;m?n lozenges,

I had directed the ordinary opium lozenges of the Edinlurgh

Pharmacopoeia, the same alleviation of cough would have been

obtained ; and I must candidly confess, that I hare by no means

the same prejudice with some of my brethren against the use of

opium in inflammatory affections. I hold opium to be the most

valuable medicine that has yet been discovered; and, in the words

of the illustrious Sydenham, we may justly say, " sine eo, manca

sit et quasi claudicet medicina." In affections decidedly of the

inflammatory kind, as for example, in acute rheumatism, I am
in the daily habit of employing it after blood-letting, not only

without any bad effect, but with manifest benefit. If it really

do possess what can be called a stimulant power, this is much
more than counteracted by its sedative effects. And that it is

the most pov^erful sedative we yet possess, is demonstrated be-

yond all contradiction, by its influence in allaying pain and in-

ducing



Lachicarium^ or Lettuce Opium. 87

diiciiig sleep. When protmcted watchfulness is produced by a

powerful stimulus, it is well known, that from the proper use of

opium sleep may be obtained, though the stimulating cause still

continues to act, as is often exemplified in tooth- ache.

But notwithstanding the high opinion I have of opium, I am
still far from considering it as free from objection in every case.

There are human constitutions, with which, from its peculiar

narcotic power, it never can be employed with advantage. Of
this I had occasion, many years ago, to witness a most deplora-

ble example, in the case of my own father. For many years lie

laboured under a highly painful disease, a cancerous affection.

Opium had with him, as with most others, the effect of pro-

<lucing a temporary alleviation of pain and some sleep. But no
sooner were these consequences ended, than some of its narcotic

effects, particularly sickness at stomach and vomiting, were highly

distressing to him. And after trying it in every form, and in

combination with every corrigent with which I am acquainted,

I was obliged entirely to desert its use, though urgently re-

quired.

Cases of a similar nature are by no means rare ; and in such
habits, a good substitute for opium, where the alleviation of pain,

or the induction of sleep, is required, is certainly of very great

importance in the practice of medicine. Of all the substitutes

that I have ever employed, hyoscyamus, conium, humulus, 8tc.

I have found the Laciucarium or Lettuce-opium to be decidedly

the best. While it possesses much of the sedative power of

opium from the Papaver, it seems to be almost entirely free from
its narcotic influence. It is, therefore, a matter of very great

importance in the practice of medicine, that the shops of every

apothecary should be supplied with genuine Lactucarium. With
that view, every country apothecary should, I think, have it pre-

pared in his own garden, which would effectually prevent all

adulteration; and, according to the plan communicated by Mr.
Young to the Horticultural Society, it mav, with great ease, be
])repared in any garden in Britain : while every apothecary in

Britain, whose residence is not in a very large town, ought, in

my opinion, to cultivate a garden for supplying both his kitchen

and his shop. Although now far advanced in life, in the seventy-

seventh year of my age, I flatter myself with the hope, that I

may yet live to see Lactucarium find a place in the Pharmaco-
poeias of other colleges, as it has already done in that of the

Royal College of Physicians of Edinburgh. And that in the cure

or alleviation of disease, others may obtain from it the same
benefit that I have done, is the earnest wish of

A. Duncan Se?i.

XIV. On
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XIV. On the North-iuest Magnetic Pole. By Colonel

Macuonald*.
Sumraerliind-place, Exeter, Dec, 15.

lo event will be deemed more remarkable bv future ages, than

the decided discovery of the actual existence of a vortk-weit

magnetic pole, by the hardy and enterprising navigators of the

passing century. The vast importance of the fact is of the ut-

most consequence, as it must, infallibly, in time, lead to certain

theory of the difference of the variations of the magnetic needle.

Dr. Halley had recourse to tiie supposition of tour magnetic

poles belonging to a magnetic nucleus revolving within the earth,

from east to west ; and thus he attempted to ace unt for the

variation, and its changes, supposed to liave been hist observed

by Columbus and Sebastian Cabot. Euler, under a very plausi-

ble and ingenious theory, supposed only two magnetic poles.

Mr. Churchman adopted the idea of two magnetic poles ; and

imagined the northern one to move eastward, on a parallel of

latitude, while the southern moved slower ; the former taking

1096 years in its revolution, while the latter required 2289. The
north-west pole was supposed by these philosophers to be situated

not far from where the recent discovery has placed it. The de-

flection of the needle lias been found by the navigators in the dis-

covery sliips, to have exceeded one-fourth of a great circle. Cap-
tain Cook in his voyages approached nearly, in the south hemi-

sphere, to the suj)posed situations of the south magnetic poles,

and found no quuntiim of variation that could at all sanction the

supposition of their actuality. This certainly furnishes strong

evidence that these poles are more imaginary than real ; and
that all future theories of variation must, necessarily, be deduced

from the well-knwvn attraction of the north and south poles of

the earth, combined with the ascertained action of the north-

west magnetic pole, whose positive discovery reflects so much
credit on the present age. This is still further confirmed by a

general remark to be made on the variations oi Cook; viz. that

in southern latitude particularly, they were, in east and west

longitude, of opposite descriptions, and decidedly influenced, re-

latively, by the magnetic pole, whose position is now nearly

known. Had the southern poles existed, the approximation to

their imagined situations, by several circunmavigators, must, from

the known laws of magnetism, have given rise to so strong an
attraction of the south end of the magnetic needle, as would have

nsade the variation three times, at least, greater than it has

proved ; independent of causing it to be of a different nature

from what actually appears in the records of voyages.—Thus,

then, this interesting subject seems to be reasonably cleared from

* From The Gentleman's Magazine for December 1820.

the
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tt\c eiuhanassment of southern magnetic poles, beyond the re-

quisite one of the south end of the earth's axis: and all future

reasoning (till experience and experiment carry us further) muse

be founded less on hypothesis, and more on fact, than has hither-

to been the case.

Having premised thus much, we come to the consideration of

the wonderful and inexplicable phasnomenon in nature, the ac-

counting for which has induced so many eminent scientific cha-

racters to form the theories briefly mentioned above.—Professor

Gillebrand having compared his own observations of the varia-

tion with those of others, ascertained that it gradually increased

westward. In the year 1576 the variation was found to be 1 1" 15'

east, in London. It diminished gradually till 1662 (or 1657, by
other accounts), when it became nothing ; or in other words,

the magnetic needle pointed to the true north. In 1666, Mr.
Sellers made the variation 0" JJ4' west. Since that period the

variation has been increasing westward, and during the three

last years it has remained nearly stationary. In comparing its

progress during similar periods, it does not appear that the rate

of increase is equable, as it varies from one or two minutes, to

a medium annual increase of 9" 48".—In the Royal Society's

Rooms, the mean variation in June 1817 was 24° 17' 54''; and
in June 1818 it Was in mean quantity 24° 17'. In June 1819,
it was found to be 24° 15' 43" ; from which it would seem that

it had begun to return. It was found, by Captain Cook, that

the same observers, with the same compass, in the same dav,

made a difference of five and six degrees ; and nearly the double

of this was found as a difference between the variation taken on
the iccj and on board ship in Baffin's Ray. This leads to the
clear conclusion, that observation on terra Jlrma can alone be
depended upon for real acairacy.

The dip of the needle, or its inclination to the nearest pole

(and I have some reason to conclude that this also is subject to

a dail)' small variation), was an accidental discovery, made bv
Mr. Norman, in balancing his needles. It wais in 1576 found
to be 71" 50' at London; and in June 1819 it was about 70*^51'

in the Royal Society's Rooms. In the very same situation, at

different periods, both the variation and dip arc different; and
the dio does not correspond to change in latitude under the same
meridian; nor is the same dip given by the same dipping needle,

at sea, on the same day. This again indicates the necessity of
observing the dip also on shore, when real accuracy is wanteds
If the variation and dip were not constantly altering in the same
place, a certain theory might be arrived at ; but when the con-
trary proves to be the fact, the attempts made to lay dowti on the
globe a curve of no magnetic variation, is useless, if not absurd

Vol.57, No. 274. Fd>. 1821. M A small
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A small needle compared to a large real magnet, is experimentally

found to furnish a similar effect to a magnetic compass-card,

acted on by some invisible magnetic power within the body of

the earth. This leads to the certain conclusion, that the changes

in variation, and those much less in dip, arise from a correspond-

ing change or movement in the cause. I have made the remarks

contained in this paper,'because I am led to believe that the recent

discovery of a north-west magnetic pole has put it in the power
of experimental philosophy to establish, in time, the law of move-
ment of the magnetic cause producing effects which have hitherto

baffled all human research. The anomalies of the variation ob-

served by different persons in the same year, in London, clearly

evince that the application of a needle to a meridian-line accu-

rately laid down, can alone furnish the precise variation at the

place of observation.—In two papers by me, in the Philosophical

Transactions for 1796 and 1798, the process of laying off such a

meridian is described ; and this was done for the purpose of as-

certaining accurately, not only the variation, but also the varia-

tion of the variation, or the diurnal vibrating variation, at Ben-
coolen or Sumatra; and afterwards, at the island of St. Helena.
Professor Gillcbrand first noticed this diurnal variation in 1635.

This vibrating variation moves and returns through a few mi-
nutes of a degree, daily ; and in different places its direction and
quantity do not correspond. Many theories have been formed,

in order to account for this extraordinary magnetic phsenome-
non; and the experiments made by the application of heat to

magnets, afford, probably, the most plausible solution of the

case: but a series of accurate observations on meridians, in many
distant situations, are requisite to remove serious objections lying

against the best-imagined of these conjectural theories.

From the dip of the needle it is quite unquestionable that the

magnetic power, or cause, lies at some unknown depth under

the surface of the earth. Mr. ^pinus, of the Imperial Academy
of St. Petersburgh, has distinctly traced the close and intimate

analogy between magnetism tmd electricity : and the Galvanic

experiments lately made by the prince of chemists. Sir Humphry
Davy, place the fact beyond all doubt. Experiments show that

a subtle fluid of these united descriptions pervades the atmo-
sphere, andiron, magnetised and otherwise; forming a constant

and invisible communication between the magnetic cause within

the earth and common magnetic needles. There is now every

reason to conclude, that the aurora lorealis constitutes a mag-
netic current between the real north pole and the north-west

magnetic pole; the one giving out to the other an excess of

fluid, in order to restore an equilibrium between positive and
negative quantities. This supposition may not be .quite gratu-

itous.
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itous, as wc generally observe the aurora lorealis to act in this

direction.

It is utterly impossible to attempt to account for the constant

increase of the variation, without supposing that the north-west

magnetic pole has a constant motion round the north pole of the

earth in longitude, on a parallel of latitude ; or in an elliptic

curve. Though the variation, when first discovered, was only

11° 15' east, there can be little doubt but that those who are

destined to exist in the year 2040, or about that period, will find

the variation as much east, as it is now west. The north pole

appears to attract more powerfully than the north-west magnetic

pole, as must be the case on the supposition of a revolutionary

movement indispensable for the formation of any tolerable theory

of the variation. The great difficulty in the way of a theory of

magnetic revolution, arises from that of accounting for the fact

of no variation found in some places. The solution of this diffi-

culty may be found in a fair supposition, that the north pole,

the moving magnetic pole, and the place of no variation on the

surface of the earth, may be at the time nearly in one line. I

found, by continued observations during two years, that the va-

riation at Bencoolen was 1'^ 7' to 1" 1 V east; the vibrating va-

riation giving a returning swing of about four minutes of a de-

gree. Capt. Cook found the variation in the Straits of Sunda
to be 1" west.—At Condore in S" 6' north, and 106° IS' east

-longitude, the variation was 0*^ IV west. Now these, and many
other places of nearly no variation, are nearly in the line, verti-

cal plane, or section of the two poles ; and, consequently, the

variation must, necessarily, be little or nothing. The well-known
fact that the variation is constantly changing in one and the

same place, furnishes no small proof in favour of the theory of

movement of the secondary magnetic cause, or north-west mag-
netic pole.—The variation in London was nothing in 1662, or

158 years ago. Supposing the new pole to be situated in 100"

of west longitude, it would require 568 years, nine months, and
eighteen days, to effect its revolution under the parallel of its

supposed movement.—In 2^3 years the dip of the needle ap-
pears to have diminished in London only 59 minutes of a de-
gree. This would seem to indicate that the movement of the

magnetic pole is more in a straight line, nearly in an east and
west direction, than in a circular or elliptical curve, round the

north pole of the earth. Bond makes the variation nothing in

London in 1657. The observations regularly taken by our li-

brarian, at the rooms of th6 Royal Society, may be relied on.

It would appear from them, that the west variation has ceased,

or turned. The variation, therefore, has taken (allowing the

change to have been in 1818) about 161 years to attain its ut-

M 2
'

most
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most westing. It being reasonable to suppose that the magnetic
pole will move as far to the east as it has to the west of the me-
ridian of London, the whole period of its movement in a straight

line within the earth, from west to east, will he thus 322 years.

In the year 1600 the variation at St. Helena was 8° east. In
1692 it was 1° west. In 1796 I make it there, from a medium of
morning and evening observations on a meridian, 15° 48'34"-5

;

while in London, in IZJio, it was 23° 57'.— It is experimentally
found, that magnetic action, like that of heat, diminishes in-

versely as the squares of the distances. Again, the south pole,

after passing the equator, attracts the south end of the dipping
needle (which must, necessarily, possess a north polarity), and
the east and west variation in south latitude are generally less

tiian in similar situations in the northern hemisphere. The ac-
tion of the south pole, combined with the other cause stated,

may go far in accounting for this anomaly.
It was essentially necessary to take the foregoing view of this

most vvonderful and interesting subject, previously to recom-
mending the commencement of a most important series of ex-
periments calculated to ascertain decidedly, whether the recently

discovered north-west magnetic pole has, or has not, a periodi-

cal movement corresponding to east and vvest variation, increas-

ing and decreasing, as has been observed. There can be but

*-one infallible mode of making this grand and conclusive experi-

ment, and I take your widely circulating and valuable publica-

tion as the channel through which I earnestly call the attention

of philosophers and men of science, to a sublime discovery,

which British daring and fearless enterprise has, at length, put

within the reach of patient and accurate investigation.

The position of the north-vvest magnetic pole has been ap-

proximated, to a moral certainty.— I take it for granted, that

the discovery-ships will proceed again to explore to the utmost
the channels in the Polar Basin, to the westward of Baffin's Bay.
The principal object must be the ascertaining precisely the posi-

tion of the new pole, or I would rather deiiominate it, the moV'
ing magvetic poiver, of whose existence no further doubt can

remain.—This having been happily achieved by tlie bold com-
mander, and by his companions, who have deserved so much of

their country, a meridian should be accurately laid off, at some
distance from the site of the new magnetic power. The gra-

duated circumference and needle applied to this meridian, ought,

in principle and construction, to resemble those used by me, and
described in the papers I have alluded to. The meridian sustained

by a strong post, niight be sheltered l)v a small building devoid

of iron. Careful observations made, aimually, for a few years,

on this nicridian, would clearly determine whether or not the

north-
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north-west magnetic pole had a movement, ami the direction

and annual quantity of such movement, if thus found to take

place. Huts, hut no natives, have been seen in these hyperl)orean

regions. If, however, natives should appear next year, the me-

ridian, to remain undisturbed, might be concealed in an excava-

tion, or situated in some secret place.

The observation of the variation of the variation^ on this me-

ridian, would he an important object of unremitting attentioii.

In my papers 1 ascribed it to the action of the sun's heat, in^

creased and diminished during the earth's revolution on its axis.

I venture to conjecture, that this species of variation will (on the

principle of heat acting on the northern poles, alternately) be

found to move in an opposite direction to that observed in Lon-

don. Should this prove to be the fact, the cause of the diurnaJ

variation will be thus completely set at rest. The utmost efforts

will be made to ascertain the precise position of the new pole ;

and if it should be impracticable to make the essential observa-

tions suggested, in its vicinity, the purpose will be equally an-

swered by taking them to the east of Copper Mine River, at the

point where west variation ceases, and east commences. The
Regent's Channel may, probably, lead to this situation ; if not,

it can be attained to over-land, from the north-west of Hudson's

Bay.
If the discovery I suggest in these imperfect statements is

made in due time, it will be the greatest and most important in

scientific history: and it is by giving circulation and publicity to

papers of this description, that such valuable results can he ar-

rived at.

XV. On the Application of the explosive Power of Coal Gas as

a First Mover in Machinery. By GEOiiGE Loave, Escj,

To Mr. Tilloch.

I
Derby Brewery, Jan. 16, 1821.

N this truly fertile age of invention, when the field of

philosojjhic inquiry teems almost to its very highwavs and hedges
with sportsmen, some actuated by fame, honour and pleasure

;

others by the stimulus of profit, in discovering " some new thing

under the sun :"—To you, Mr. Editor, who see so much of these

sportsmen, and who receive so much of their game, it cannot
appear strange that you should so often be called upon to decide

the squabbles of anticipated shots, and to say to whom the

feather belongs. This is partly the reason for mv now stepping

out of the jog-trot path of life to present myself before vou.
What a truly motley group, in your eye, must this field of philo-

sophic sportsmen present ! The pen of Juvenal or the needle of

Rowland-jon
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Rowlaudson could alone delineate them to the life. Some few

of them, to the honour of our country, are good shots, some bad

shots, and many, like myself, random shots,—random shots be it

understood in the best sense, i. e. those who, from the pressure of

the more weighty concerns of life, can follow up their philosophic

studies only at intervals, " few and far between." The game
which is sought for by the first of these characters, flies high

;

but their keen and steady aim soon brings down their object, to

the use and for the benefit of their fellow men :—such was the

immortal inventor of the steam-engine—such the saver of men's

lives by his safety lamp. That bad shots are to be found long-

low shooting in the field of philosophic sports, we need not go
further a-field for proof than the recent memorable match de-

cided in the Court of King's Bench, where we had for the first

time to tax our belief, that *' if boiling oil were to leak through

a large leak into the fire, it would put the fire out," which cer-

tainly is an original discovery, though but a bad shot ! But to

the point for which I took pen in hand, the showing in what and

by whom I find myself anticipated.

Having just read the Number of your excellent Magazine, for

December, 1 find under the head of " Proceedings of Learned So-

cieties," that a paper has lately been read before the Cambridge

Philosophical Society, by the Rev. Dr. Cecil of Magdalen Col-

lege, on the application of hydrogen gas to produce moving force

in machinery. No one will more heartily congratulate the world,

and Dr. Cecil, than myself, on his having perfected an engine on
this principle, having had the same object in view for the last

twelve months, but rather by a diflferent means, inasmuch as I

proposed (instead of hydrogen, which miist be obtained at some
trouble and expense) to make use of the latter portions of coal-

gas which a retort gives off, when worked on the common rou-

tine of making gas for illumination. The gas, at this period of

the operation, contains so low a per centage of carbon as to ren-

der it worse than useless to mix it along with the former por-

tions elicited : in some gas-works it is therefore suffered to

escape. Now the applying of this waste gas to some useful pur-

pose, has been a part of my study for the improving of this truly

national manufacture, and in more ways than one, I am happy to

say, I have succeeded in applying it; and I doubt not, ere long,

some few difficulties which at present hang over my Coal-gas

exploding Engine will be wholly overcome. This project for

obtaining from coal-gas a new species of moving power, I men-
tioned to a gentleman of high scientific attainments, and an

F.R.S. residing here, as far back as last spring. The wonder is,

that considering how long we have been acquainted with the

tremendous powers of explosive atmospheres, tlicir aid should

not
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not have been called into action long ago. When the patent of

Messrs. Gundi y and Neave for a gas engine was first announced,

I had little doubt but that I was then anticipated, till the publish-

ing of their specification convinced me to the contrary.

If the above hastily written remarks should appear to you,

Mr. Editor, at all.conducive to the ends of science, in stimulating

others who have more time and talent than the writer, their in-

sertion in your next Number will add another favour to

Your obliged friend,

George Lowe.

XVI. On Chemical Equivalents. By Andrew Ure, M.D,
Professor ofthe Andersonian Institution^ Glasgow.

In compliance with our promise in our last Number, we extract this arti-

cle without abridgement, from Dr.Ure's new Edition of Nicholson's Che-
mistry. The articles written by Dr. Ure are prefixed by an asterisk,

and this article is so marked in the work. We have therefore pi-efixed

his name to it.

* JCiQuiVALENTs (chemical). A term happily introduced into

chemistry by Dr. Wollaston, to express the system of definite ra-

tios, in which the corpuscular subjects of this science reciprocally

combine, referred to a common standard, reckoned unity. If,

with this profound philosopher, we assume oxygen as the stand-

ard, from its almost univeral relations to chemical matter, then

calling it unity, we shall have, in the following examples, these

ratios reduced to their lowest terms, in which the equivalents

will be PRIME ratios :

The lowest ratio, or equivalent prime of oxvgen being
' 1000

That of hvdrogen will be . . . . 0* 1 25

Of fluor
?^ 0'375

Of carbon, 0750
Of phosphorus, 1*500

Of azote, 1 '750
"

Of sulphur, 2-000

Of calcium, 2-550

Of sodium, 2-950

Of potassium, 4-950
Of copper, 8-00

Of barium, 8-75

Of lead, 13-00, &c.

The substances in the above table, susceptible of reciprocal sa-

turation, can combine with oxygen or with each other^ not only

in
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in proportions corrcsiJOiiding to these numbers, but- also fifc'-«

quently in multiple or submultiplc proportions. We have there-

fore two distinct propositions on this interesting subject.

1st, The general reciprocity of the saturating proportions.

2d, The multiple and submultiple proportions of prime equi-

valents, in which any one body may unite with any other body, to

constitute successive binary compounds.

The first proposition, or grand law of chemical combinationi

was discovered by J. B. Richter of Berlin, about the year 1792.

The second, of equal importance, and more recondite, was dis-

covered so early as the year 1790, by Mr. W. Higgins.

Richter inferred his from the remarkable and well established

fat't, that two neutral salts, in reciprocally decomposing each

other, give birth to two new saline compounds^ always perfectly

neutral. Thus, sulphate of soda being added to muriate of lime,

will produce perfectly iieutral sulphate of lime and muriate of

soda. The conclusions he drew were, 1st, That the quantities

of two alkaline bases, adequate to neutralize equal weights of

any one acid, are proportional to the quantities of the same
bases, requisite to neutralize the same weights of every other acid.

For example, 6 parts of potash, or 4 of soda, neutralize 5 of sul-

phuric acid ; and 4*4 of potash are adequate to the saturation of

5 of nitric acid. Therefore, to find the quantity of soda equiva-

lent to the saturation of this weight of nitric acid, we need not

make experiments, but merely compute it by the proportional

rule of Richter. Thus, as 6 : 4*4 : : 4 : 2*93 ; or in words, as the

potash equivalent to the sulphuric acid, is to the potash equiva-

lent to the nitric acid, so is the soda equivalent to the first, to

the soda e((uiva!ent to the second. And again, if G-5 potash sa-

turate 5 of muriatic acid gas, how much soda, by Richter's rule^

will be required for the same effect ? We say 6 : 6*5 : : 4 : : 4*3.

3dly, If 10*9 potash combine with 5 of carbonic acid, how much
isoda will be equivalent to that effect ? Now, 6 : 10'9 : : 4 : 7*2().

Here, therefore, we have found, that if 6 potash be equivalent to

4 soda, in saturating 5 of sulphuric acid, this ratio of G to 4, or

5 to 2, will pervade all the possible saline combinations ; so that

whatever be the quantity of potash, requisite to saturate 5, 10,

&c. of any other acid, two-thirds of that quantity of soda will

suibce.

Ill the same maimer let us find out, for five of sulphuric^ or of

aiiv one standard acid, the saturating quantity of annnonia, mag-
nesia, lime, strontites, barytes, peroxide of copper, and the other

bases ; then their proportions to potash, thus ascertained, for

this acidj will, by arithmetical reduction, give their saturating

(piaiuity of every other acid, whose relation to potash, or indeed

to any one of these bases, is known.
The
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The experimental verification of tliis most important law, oc-

cupied Richter from the year 1791 to the year liS02, in which

?er!od he published, in successive parts, a curious work, entitled

'he Geometry of the Chemical Elements, or Princijjles of Ste-

chiometry. We might have expected greater accuracy in his

investigations, from the circumstance, that Dr. Wollasion se-

lected his statement of the constituents of nitre, in preference to

those of all other chemists, in the construction of his admirable

table of chemical proportions.

With indefatigable zeal Richter examined, by experiment,

each acid, in its relation to the bases, and tiien compared the

results with those given by calculation, [iresenting both in an ex-

tensive series of tables.

It is curious that he does not seem to have been aware, that

all his tables might have been reduced into a single one, of 21

numbers, divided into two columns, by means of v.-hich, every

question relating to the included articles, might be solved by the

rule of three, or a sliding scale. The followuig table, computed
by Fischer from Richter's last tables, was inserted by the cele-

brated Berthollet in a note to his chemical statics.

Bases.

Alumina,

Magnesia,

Ammonia,
Lime, .

.

Soda, .

.

Strontian,

Potash, .

.

Barytes,

(Uo

672
793
859
1329
UiOo
2222

Oxvijcn = 1

2-625

3-()75

3-36

3-965
4-2-15

6-645

8-025

Mil

Acid.?.

427

577
706
712
755

Fluoric,

Carbonic,

Sebacic,

Muriatic,

Oxalic,

Phosphoric, 979
Formic, 988
Sulphuric, 1000
Succinic, 1209
Nitric, 1405

Acetic, 1480
Citric, 1683

Tartareous,169'J

Oxyg.on = 1

2-135

2-885

S-530
3-560

3-775
4-895

94
000
045
025

400
8-415

8-470

I have added the two columns under oxygen, from v.-hich we
see at once, that with the exception of the bases lime, strontian,

and soda, and the acids carbonic, muriatic^ sulpliuric, nitric, ci-

tric, and tartaric; the numbers given by Richter do not form
tolerable approximations to the true proportions. The object of
the above taide was, to gi\e directly the quantities of acid and
alkali requisite for mutual saturation. For example, 1605, op-
posite to potash, is the quantity of that alkali equivalent to neu-

Vol. 57. No. 274. Feb. 1 82 1". N tralize



J>S On Chemical Equ'walerits.

tjalize 427 of fluoric acid, 577 carbonic, 712 muriatic, 1000
sulphuric, Sec. Each column affords also progressively increasing

iKunbers. Those nearest the top have the greatest acid or alka-

line energies, as measured by their powers of saturation. The
colinna of Richter gives, therefore, as far as the analytical means
of his time permitted, a table of the relative weights of what
has since been hypothctically called (he atoms.

2. But two chemical constituents frcipiently unite in different

proportions, forming distinct and often dissimilar compounds.
Thus, oxygcji and azote constitute in one proportion, nitrons

oxide, the intoxicating gas of Sir H. Davy; in a second propor-

tion, nitric oxide, the nitrous gas of Priestley ; in a third pro-

portion, nitrous acid ; and in a fourth proportion, nitric acid.

Is there any law regulating these various compounds ; so that

knov\ing the first proportion, we niav infer the whole series?

This cjuestion was first answered in a work containing many cu-

rious anticipations of discoveries, to which posterior writers have

laid claim ; I meau Mr. Higgins's Comparative View of the

Phlogistic and Antiphlogistic Theory, printed in 17S8, and pub-

lished early in 17f5.9. Besides some additional facts, decisively

hostile to the hypothesis of phlogiston, this publication distinctly

advances the doctrine of nmltiple proportions, with regard to the

successive compounds of the same constituents. This was like-

wise interwoven, with new and ingenious views concerning gaseous

and atomical coiubination. Mr. Higgins having felt himself ag-

grieved at seeing discoveries, clearly announced by him in 1789,

brought forward nineteen years aiterwards by Mr. Dalton, in his

own name, published in 1814 a book, entitled Experiments and
Observations on the Atonac Theory and Electrical PhiEnomena.

In this work he gives numerous quotations from h'n Comparative

Vieu'y which abundantly establish his claim of ))riority to the dis-

covery of multiple proportions, and the atomic theory of che-

mistry. It is no fault of Mr. Higgins, that his first work par-

took of the imperfect analyses of the day. Indeed we have rea-

son, on the contrary, to be surprised at his rejection of many
errors then sanctioned by high authority, and his promulgation

of many new truths, which might appeair, to contemporary writers,

insulated, or of little consequence, but to which subsequent re-

searches have given a due place and importance in the system

of chemical kuov.'ledge. Who would deny to Columbus the

glorv of {Jisci)vt:iing a new world, merely because the means of

lesearch placed within his power, did not permit him to explore

its extensive coasts ? Is not that glory on the contrary greatly

enhanced, by the very early period at which the discovery was

achieved, whiie navigation as a science was still unknown? 1

* shall



On Cfiemicdl Eijuii'efh'ffi'i. 9tl

shall quote a (e\v passages, as he gives them, from his Cainpa-

rativc View, vvhicii I think are deeiJiivc in this futuiameutal dis-

cussion.
*' Hepatic gas (sulphuretted hydrogei)), as shall he shown, ]%

hydrogen in its full extent, holding sulphur in solution/' This

fact, of hydrogen not changing its volume, by condiining with

sulphur, has been marked among the valuable discoveries of later

times.
** Therefore, 100 grains of sulphur require only 100 or 103

of the dry gravitating matter of oxygen gas, to form sulphurous

acid. As sulphurous acid gas is very little more than double the

specific gravity of oxygen gas, we may conclude, that the ulti-

mate particles of sulphur and oxygei) contain the same quantity

of matter; for oxvgen gas suffers no consideral)]e diminution of

its bulk, by uniting to the quantity of sulphur necessary for the

formation of sulphurous acid. It contracts 1-lItli, as shall be
shown hereafter." Compare with the above statements the fol-

lowing from Dr. Thomson's System, published in 1807. "if
this analysis be precise, it follows, that 100 cubic inches of hy-*

drogen gas, in order to be converted into sulphuretted hydrogen,

combine with 7'09 grains of sulphur, and are converted into

about 25*6 cubic inches ; so that hydrogen gas, by dissolving

sulphur, is reduced to little ujore than one-fourth of its original

bulk." Vol. i. p. 92. Sir H. Davy has since proved, by accu-

rate experiments, that hydrogen, in its conversion into sulphu-

retted hydrogen, does not change its bi'.Ik, agreeably to Mr. Hig-
gins's early enunciation. " But as we know the constituents of

sulphuric acid, it is easy thence to deduce the following as the

proportion of the ingredients of sulphurous acid:

—

f)S sulphur,

32 oxygen.

\0{):' — Si/stem of Chemistry, ISOJ,
vol. ii. p. 179. The last is the result of Dr. Thom'^on's own
experiments. Its true composition is now known to be 100 of
the gravitating matter of oxygen to 100 of sulphur, in conformitv
with Mr. Higgins.

The elementary proposition of Mr. Dalton's atomical hvno-
thesis, seems to be most explicitly announced in the following

paragraph of Mr. Higgins.
" As two cubic inches of hydrogen gas require hut one cubic

inch of oxygen gas to condense them to water, we may presume,
that they contain an equal number of divisions, and that the dif-

ference of the specific gravity of those gases depends on the size

of their respective particles; or we must suppose, that an ulti-

mate particle of hydrogen requires two or three or more parti-

N 2 cle*
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cles of oxygen to saturate it. Were this the case, water, or

its constituents, might be oi)taincd in an intermediate state of

combination, Hkc those of sulphur and oxvgen, or azote and oxy-

gen, &c. This appears to be impossible; tor in whatever pro-

portion we mix hydrogen or oxygen gases, or under whatever

circumstances we unite them, the result is invariably the same.

Water is formed, nnd the surplus of either of the gases is left

behind unchanged."—" From these circumstance;*, we have suf-

ficient reason to conclude, that water is composed of a single

ultiniate particle of oxygen, and an tiltimate particle of hydro-

gen, and that its atoms are incapable of uniting to a third parti-

cle of either of its constituents."

Mr. Iliggins inculcatps very strongly, that when a body is

capable of combining with another in two proportions, the third

particle introduced is held by a much weaker affinity than that

which unites the particles of the first or true binary compound.
" In my opinion, the most perfect nitrons acid contains 5 of

oxygen and 1 of azote. Nitrous gas, according to Kirwan, con-

tains 2 volumes of oxygen gas, and 1 of azotic gas. According

to Lavoisier, 100 grains of nitrous gas contain 32 grains of

azote, and 68 of oxygen. I am of the former philosopher's opi-

nion. I also am of opinion, that every primary particle of azote

is united to 2 of oxygen, and that the molecule thus formed, is

surrounded with one common atmosphere of caloric.

" As this requires demonstration, let A in the annexed dia-

gram represent an ultimate particle of azote, which attracts oxy-

gen with the force of 3
;

.3 6 3A a

Let a be a particle of oxygen, whose attraction to A we will sup-

pose to be 3 more j hence they will unite with the force of 6

;

the nature of this compound will be hereafter explained. Let

us consider this to be the utmost force of attraction that can sub-

sist between oxygen and azote. We will now suppose a second

particle of oxygen h to combine with A; they will only unite

with the force of 4f." "This I consider to be the real struc-

ture of a molecule of nitrous gas. Let a third particle of oxy-

gen c unite to A, it will combine only with the force of 4. This

is the state of the red molecules of nitrous vapour, or when con-

densed, the red nitrous acid." "We will suppose a fourth par-

ticle of oxygen d to combine with A ; it will unite v.'ith the force

of 3 1, and soon with the rest of the particles of oxygen as the

diagram represents. This I consider to be the state of a molecule

of the pale or straw-coloured nitrous acid."

" When a fifth particle of oxygen e unites, the force of union

existing between the particles of the molecule is still diminished

as
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ns is represented by the diagram. The fractions sliow that the

chemical attraction of azote for oxygen is nearly exhausted. This

is the state of colourless nitrous acid ; and, in my opinion, no

more oxygen can unite to the azote, having its whole force of

attraction expended in the particles cr, b,c, d, e. This illustrates

the nature of saturation or definite proportions."

" We can readily perceive from the foregoing demonstrations,

that oxvgcn is retained with less force in the colourless nitrous

acid than in the straw-coloured ; and the latter acid retains it

with less force than the red nitrous acid ; and nitrous gas holds

it with still more force than the red nitrous acid. This accounts

for the separation of oxygen gas from the colourless nitrous acid

(nitric acid) when exjjosed to the sun, at the same time that the

acid becomes coloured. Nitrous acid in any other state will af-

ford no oxygen, when exposed to the sun."
" Why the gaseous oxide should be more soluble in water

than the nitrous gas, is what I cannot account for, unless it be

occasioned by the smaller size of its calorific atmospheres, which
may admit its atoms to come within the gravitating influence of

that fluid."

It is impossible to deny the praise, of singular ingenuity, and
justness, to the above passages ; and every one must be struck

with their analogy, both as to atomical doctrines, and the calorific

atmospheres of gases, single and compound, with the language

and views expanded at full length in Mr. Dalton's New System
of Chemical Philosophy, first framed about the vear 1S03, and
published in ISOS. It appears that this ))hilosopher, after medi-
tating on the definite proportions, in which oxygen was shown
by M. Proust to exist in the two oxides of the same metal, on
the successive combinaiions of oxygen and azote, and the pro-

portions of various other chemical compounds, was finally led to

conclude, that the uniformity which obtains in corpuscular com-
binations, results from the circumstance, that they consist of one
atom of the one constituent, united generally with one atom of
the other, or with two or three atoms. And he further inferred,

that the relative weiglits of these ultimate atoms might be ascer-

tained from the proportion of the two constituents in a neutral

compound.
Chemistry is unquestionably under great obligations to Mr.

Dalton, for the pains with which he collated the various analyses

of chemical bodies, by different investigators; and for establish-

ing, in opposition to the doctrine of indefinite affinity, taught by
the illustrious Bcrthollct, that the different compounds of the
oame principles did not pass into each other by imperceptible

^^^adatious, but proceeded^ per saUwiij in succcisivc proportions,

each
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each a multiple of the first. By correctiDg and cxtcndiny Rich-

ter's scale of reciprocal saturation, and reviving Mr. Miggins's

long neglected discovery of multiple proportion, Mr. Dalton has

been no mean contributor to the advancement of the science.

It is difficult to say how far his figured groups of spherical atoms
have been beneficial or not. They may have had some use in

aiding the conception of learners^ and perhaps in giving a novel

and imposing air to the atomicai fabric. But their arransiement,

and even their existence, are altogether hypothetical, and there-

fore ought to have no place in physical demonstrations.

That water is a compound of an atom of oxygen and an atom
of hydrogen, is assumed by Mr. Dalton as the basis of his system.

But two volumes of hydrogen here combine with one of oxygen.

lie tlicrefore infers, that an atom of hydrogen occupies double

the bulk, in its gaseous state, of an atom of oxygeti. These as-

sumptions are obviously gratuitous. 1 agree with Dr. Front in

thinking that Sir H. Davy has taken a more philosophical view

of this subject. Guided by the strict logic of chemistry, he

places no hypothesis at the foundation of his fabric.

Experiment shows, 1st, That in equal volumes oxygen weighs

16 times more than hydrogen ; and 2dly, That water is formed

by the union of one volume of the former, and two volumes of

the latter gas, or by weight of 8 to 1 . We are not in the least

authorized to infer from this, that an atom of oxygen weighs

8 times as much as an atom of hydrogen. For aught we know,
water may be a compound of 2 atoms of hydrogen, and 1 of oxy-

gen ; in which case we should have the proportion of the weights

of the atoms,as given by equal volumes, namclv, 1 to 16. There
is no good reason for fixing on one compound of hydrogen, more
than on another, in the determination of the basis of the equiva-

lent scale. If we deliberate on that combination of hydrogen 5*

which its agency is apparently most energetic, namely, that with

chlorine, we should surely never think of pitching on two volumes

as its nnily or least proportion of combination; for it is owe

volume of hydrogen which unites with one volume of chlorine,

producing two volumes of muriatic gas. Here, therefore, we see

that one volume of hydrogen is quite adequate to effect, in an

active gaseous body of equal bulk, and 36 times its weight, an
entire change of properties. Should we assume in gaseous che-

mistry, 2 volumes of hydrogen, as the combining unit, or as re-

presenting an atom ; then it should never unite in 3 volumes, or

an atom and a half with another gas. Ammonia, however, is a

compound of 3 volumes of hydrogen with 1 of azote j and if

2 volumes of hydrogen to I of oxygen be called an atom to an

iitoui, suielv 3 volumes of hydrogen to 1 of azote should be

called
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tailed an atom and an half to an atom. Yet the Daltonian

commentator, on the second occasion, counts one volume an

atom of hydrogen, and on the first, two volnnies an atom.

We should steer clear of all these gratuitous assumptions and

contradictions, by making a single volume of hydrogen represent

its atom, or prime equivalent. '* There is an advantage," says

Dr. Prout, " in considering the volume of hydrogen equal to the

atom, as in this case, the specific gravities of most, or perhaps

all elementary substances (hydrogen being oue) will either ex-

actly coincide with, or be some multiple of, the weights of their

atoms ; whereas, if we make the volume of oxygen unity, the

weights of the atoms of most elementary substances, except oxv-

gen, will be dou!)le that of their specific gravities, with respect

to hydrogen. The assumption of the volume of hydrogen be-

ing equi.l to tlie atom, will also enable us to find more readiiv,

the specific gravities of bodies in their gaseous state, (either with

respect to hydrogen, or atmospheric air,) by means of Dr. Wol-
laston's logometric scale.

" If the views we have ventured to advance be correct, we may
almost consider the TrgxTrj t/Aij of the ancieiits to be realized in

hydrogen; an opinion, by the by, not altogether new. If we
actually consider this to be the case, and further consider the

specific gravities of bodies, in their gaseous state, to represent

the number of volumes condensed into one; or in other words,

the number of the absolute weight of a single volume of the first

matter (ttocotjj uXij) which they contain, which is extremely pro-

bable ; multiples in weight must always indicate multiples in

volume, and vice versa ; and the specific gravities or absolute

weights of all bodies in a gaseous state, must be multiples of the

specific gravity, or absolute weight of the first matter, (Trga/rr,

oXr;), because all bodies in a gaseous state, which unite with one
another, unite with reference to their volume."

From these ingenious observations, we perceive the singular

felicity of judgement, with which Sir H. Davy made choice of

the single volume of hydrogen, for the unit of primary combina-
tion, in his Elements of Chemical Philosophy.

Mr. Dalton's prelections on the atomic theory, and Dr.
Thomson's commentary, had excited but a feeble sensation in

the chemical world. That part of his system which treated on
caloric, was blended with so much mere hypothesis, that chemists

transferied a portion of the scepticism thus created, to his col-

lation of primary and multiple combinations. It was Dr. Wol-
laston who first decided public opinion in favour of the doctrine

of multij)le proportions, by his elegant paper on super-acid and
,

sub-acid salts, inserted in the Philosophical Transactions for

ISOS.
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1808. The olyect of the atomic theory has hcen no where so*

happily seated as by this philosopher, in the following sentence:
"' But, since the publication of Mr. Dalton's theory of che-

mical combination, as explained and illustrated bv Dr. Thomson,
(System, 3d edit.) the inquiry which I had designed appears

superfluous, as all the facts I had observed are but particular in.-

stances of the more general observation of Mr. Dalton, that in

all cases the simple elements of bodies are disposed to unite

atom to atom singly, or if either is in excess, it exceeds by a

ratio to be expressed by some simple multiple of the number of

its atoms."

It is evident from this passage, that the principle which pre-

sented itself to Mr. Dalton, on a review of the labours of other

chemists, had really occurred to Dr. Wollaston from his oivn^

and that he would unquestionably have been speedily led to its

full development. If Mr. Dalton had ever chanced to look into

the neglected book of Higgins, there would have been little merit

in his anticipation of what the advancement of analytical preci-

sion would infallibly have revealed in a very short period.

Dr. Wollaston, in the above decisive paper, demonstrates, that

in the sub-carbonate and crystallized carbonate of potash, the

relation of the carbonic acid to the base, in the first is exactly

one-half of what it is in the second. The same law is shown to

hold witli regard .to the two carbonates of soda, and the two

sulphates of potash ; and being applied to his experiments on

the compounds of potash and oxalic acid, leads him to conclude,

that the neutral oxalate may be considered as consisting of

2 particles potash, 1 acid; the binoxalate as 1 and 1, or 2 po-

tash, with 2 acid ; the quadroxalate as 1 and 2, or 2 potashj with

4 acid.

We cannot withhold from our readers the following masterly

observations, which must make every one regret, that the first

development of the atomic theory had not fallen into such phi-

losopliical hands.
" But an explanation which admits a double share of potash

in the neutral salts (the oxalates) is not altogether satisfactory;

and I am further inclined to think, that when our views are suf-

ficiently extended, to enable us to reason with precision con-

cerning the proportions of elementary atoms, we shall find, the

arithmetical relation alone will not be sufficient to explain their

mutual action, and that we shall be obliged to acquire a geome-

trical conception of their relative arrangement, in all the three

dimensions of solid extension.

" For instance, suppose the limit to the approach of particles,

to be the same in all directions, and hence their virtual extent

to
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to I>e spherical (which is the most simple hypothesis); in this

case, when different sorts combine singly, there is but one mode
of union. If they unite in the proportion of two to one, the two

particles will naturally arrange themselves at opposite poles of

that to which they unite. If they be three, they might be ar-

ranged with regularity at the angles of an equilateral triangle,

in a great circle surrounding the single spherule; but in this

arrangement, for want of similar matter at the poles of this cir-

cle, the equilibrium would be unstable, and would be liable to be

deranged by the slightest force of adjacent combinations : but,

when the number of one set of particles exceeds in the propor-

tion of 4 to 1, the!), on the contrary, a stable equilibrium may
again take place, if the four particles are situated at the angles

of the four equilateral triangles composing a regular tetrahedron.
'* But as this geometrical arrangement of the primary elements

of matter is altogether conjectural, and must rely for its confir-

mation or rejection upon future inquiry, I am desirous that it

should not be confounded with the results of the facts and observa-

tions related above, which are sufficiently distinct and satisfac-

tory with respect to the existence of the law of simple multiples.

It is perhaps too much to hope, thjvt the geometrical arrangement

of primary particles will ever be perfectly known ; since, even

admitting that a very small number of these atoms combining to-

gether, would have a tendency to arrange themselves in the man-
ner I have imagined

;
yet until it is ascertained how small a pro-

portion the primary particles themselves bear to the interval

betw-een them, it may be supposed that surrounding combinations,

although themselves analogous, might disturb this arrangement;

and in that case, the effect of such interference must also be

taken into the account, before any tlieory of chemical combina-
tion can be rendered complete."

I am not aware, that any chemist has adduced experimental

evidence, to prove that a " stable equilibrium may again take

place, if the four particles are situated at the angles of the four

equilateral triangles composing a regular tetrahedron." I have,

therefore, much pleasure in referring to my researches on the

constitution of liquid nitric acid, as unfolding a striking confir-

mation of Dr. Wollaston's true philosophy of atomical combina-
tion. When I wrote the following sentence, I had no recollec-

tion whatever of Dr. Wollaston's profound speculations on tetra-

hedral arrangement.—" We perceive, that the liquid acid of
1*420, composed of 4 primes of water + 1 of dry acid, pos-
sesses the greatest power of resisting the influence of temperature
to change its state. It requires the maximum heat to boil it,

when it distills unchanged; and the maximum cold to effect its

congelation." See Acid (Nitric), in this Dictionary.

Vol. 57. No. 274. FeL 1821. O Heie
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Here we have a fine example of the stability of equilibrium,

introduced by the combination of four atoms with one. The
discovery which I had also the good fortune to make with regard
to the constitution of aqueous sulphuric acid, that the maximum
condensation occurred, when one atomof the real acid was com-
bined with three atoms of water, is equally consonant to Dr.
Wollaston's views. " But in this arrangement," says Dr. Wol-
laston, " for want of similar matter at the poles of this circle,

the equilibrium would be unstable, and would be liable to be
deranged by the slightest force of adjacent combinations." Com-
pare with this remark, the following sentence from mv paper on
sulphuric acid, as published in the Journal of Science, October
18 [7.—^" The terms of dilution are, like logarithms, a series of

numbers in arithmetical progression, corresponding to another
series, nam,e!y, the specific gravities, in geometrical progression.

For a little distance on both sides of the point of greatest con-
densation, the scries converges with accelerated velocity, whence
the 10 or 12 terms on either hand, deviate a little from experi-

ment." Page 126. Or in other words, a small addition of water
or of acid to the above atomic group, produces a great change
on the degree of condensation ; which accords with the position
*' that the equilibrium would be liable to be deranged bv the

slightest force of adjacent combinations."

While considering this part of Dr. Wollaston's important pa-
per, let me advert to the curious facts pointed out in the article

Nitric Acid, relative to the compound of one atom of dry acid

and seven atoms water. In my paper on the subject, published

in the eighth number of the .lournal of Science, I showed, that

this liquid combination was accompanied with the greatest con-
densation of volume, and the greatest disengagement of heat.

In composing this Dictionary, I calculated, for the first time,

the atomical constitution of the nitric acids employed by Mr.
Cavendish, for congelation ; and found with great satisfaction,

that the same proportion which had exhibited, in my experi-

ments, the most intense reciprocal action, as was indicated both

by the aggregation of particles, and production of heat, was like-

wise that which most favoured solidification. Such acid congeals

at —2^; but when either stronger or weaker, it requires a much
lower temperature for that effect.

3. The next capital discovery in multiple proportions, was
made by M, Gay-Lussac, in 1808, and published by him in the

second volume of the Memoires d'Arcueil. After detailing a
series of fine experiments, he deduces the following important
inferences :

—" Thus it evidently appears, that all gases, in their

mutual action, unifornily combine in the most simple propor-

tions 'j and we have seen, in fact, in all the preceding examples,

that
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that the ratio of their union is that of 1 to 1, of I to 2, or of

1 to 3, by volume. It is important to observe, that when we
consider the weights, there is no simple and definite relation

between the elen)ents of a first combination ; it is only when
there is a second between these same elements, that the new
proportion of that body which has been added, is a multiple of

the first. Gases, on the contrary, in such proportions as can

combine, give rise always to compounds whose elements are in

volume multiples the one of tlie other.

" Not only do the gases combine in very simple proportions,

as we have just seen, but moreover the apparent contraction of

volume which they experience by combination, has likewise a

simple relation with the- volume of the gases, or rather with the

volume of one of them."
By supposing the contraction of volume of the two gaseous con-

stituents of water to be only equal to the whole volume of oxygen
added, he found the ratio of the density of steam to be to that

of air as 10 to 16; a computed result in exact correspondence

with the experimental result lately obtained in an independent

method, by the same excellent philosopher. *'Ammoniacal gas
is composed in volume," says he, " of 3 parts of hydrogen and
1 of azote, and its density, compared to that of air, is 0*59t)

;

but if we suppose the apparent contraction to be one-half of

the total volume, we find 0-594 for its density. Thus it is de-

monstrated by this nearly perfect accordance, that the apparent
contraction of its elements is precisely one-half of the total

volume or rather double the volume of azote." M. Gay-Lussac
subjoins to his beautiful memoir a table of gaseous combination,
which, with some modifications derived from subsequent re-

searches, will be inserted under the article Gas.

The same volume of the Memoires presents another import-
ant discovery of M. Gay-Lussac, on the subject of equivalent

proportions. It is entitled. On the relation which exists between
the oxidation of metals, and their capacity of saturation for

the acids. He here proves by a series of experiments, that the

quantity of acid which the different metallic oxides require for

saturation, is in the direct ratio of the quantity of oxygen which
they respectively contain. " I have arrived at this principle,"

says he, " not by the comparison of the known proportions 'of

the metallic salts, which are in general too inexact to enable us
to recognise this law, but by observing the mutual precipitation

of the metals, from their solutions in acids."

When we precipitate a solution of acetate of lead, by a plate

of zinc, there is formed a beautiful vegetation known under the

fiame of the tree of Saturn; and which arises from the reduc-

O 2 tion
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tion of the lead by a galvanic process, as was first shown by Sil-

vester and Grotthus. We obtain at the same time a solution of

acetate of zinc, equally neutral with that of the lead, and entirely

exempt from this last metal. No hydrogen, or almost none, is

disengaged during the precipitation; which proves, that the

whole oxygen necessary to the zinc, for its becoming dissolved

and saturating the acid, has been furnished to it by the lead.

If we put into a solution of sulphate of copper, slightly aci-

dulous, bright iron turnings in excess, the copper is almost in-

stantly precipitated; the temperature rises, and no gas is disen-

gaged. The sulphate of iron which we obtain, is that in which

the oxide is at a minimum, and its acidity is exactly the same as

that of the sulphate of copper employed.

We obtain similar results, by decomposing the acetate of cop-

per by lead, especially with the aid of heat. But since the zinc

precipitates the lead from its acetic solution,we may conclude, that

it would also precipitate copper, from its combination with the

acetic acid. Experience is here in perfect accordance with theory.

We know with what facility copper precipitates silver, fi'om its

nitric solution. All the oxygen which it needs for its solution,

is furnished to it by the oxide of silver ; for no gas is disengaged,

and the acidity is unchanged. The same thing happens with

copper, in regard to nitrate of mercury, and to cobalt, in regard

to nitrate of silver. In these last examples, as in the preceding,

the precipitating metal finds in the oxide of the metal, which it

precipitates, all the oxygen which is necessary to it for its oxidize-

ment, and for neutralizing to the same degree the acid of the

solution.

These incontestable facts naturally conduct to the principle

announced above, that the acid in the metallic salts is directly

proportional to the oxygen in their oxides. In the precipitation

of one metal by another, the (juantitv of oxygen in each oxide «

remains the same, and consequently the larger dose of oxygen

the precipitating metal takes, the less metal will it precipitate.

M. Gay-Lussac next proceeds to show, with regard to the same

metals at their different stages of oxidizement, that they require

of acid, a quantity precisely proportional to the quantity of oxy-

gen they may contain ; or that the acid in the salts, is exactly

proportional to the oxygen of the oxides. A very important re-

sult of this law, is the ready means it affords of determining the

proportions of all the metallic salts. The proportions of one

metallic salt, and the oxidation of the metals, being given, we
may determine those of all the salts of the same genus ; or the

proportions of acid, and of oxide, of all the metallic salts, and

ihe oxidation of a single metal being given, we can calculate the

oxidation
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oxidation of all the rest. Since the peroxides require most acid,

we can easily understand how the salts containing them, should

be in general more soluble than those with the protoxide.

M. Gay-Lussae concludes his memoir with this observation :

When we precipitate a metallic solution, by sulpliuretted hydro-

gen, either alone or combined with an alkaline base, we obtain a

eulphuret or a metallic hydrosulphuret. In the first case, the hy-

drogen of the sulphuretted hydrogen combines with all the oxy-

gen of the oxide, and the sulphur forms a sulphuret with the me-

tal ; in the second case, the sujphuretted hydrogen combines di-

rectly with the oxide, without being decomposed, and its pro-

portion is such, that there is sufficient hydrogen to saturate all

the oxvgen of the oxide: The quantity of hydrogen neutralized,

or capable of being so, depends therefore on the oxidation of the

metal, as well as the quantity of the sulphur which can com-
bine with it. Of conse»]uence, the same metal forms as many
distinct sulphurets, as it is susceptible of distinct stages of oxida-

tion in its acid solutions. And as these degrees of oxidation are

fixed, we may also obtain sulphurets, of definite proportions,

which we can easily determine, according to the quantity of oxy-

gen to each metal, and the proportions of sulphuretted hydro-

gen.

The next chemist who contributed essentially to the improve-

ment of the equivalent ratios of chemical bodies, was Berzelius.

By an astonishing number of analyses, executed for the most

part with remarkable precision, he enabled chemical philosophers

to fix with corresponding accuracy, the equivalent ratios reduced

to their lowest terms. He himself took oxygen as the unit of

proportion.

The results of all this emulous cultivation, were combined and

illustrated with original researches, by Sir H. Davy, in his Ele-

ments of Chemical Philosophy published in 1812. In this sys-

tem of truths, which will never become obsolete, we find the

claims of Mr. Higgins to the discovery of the atomic theory justly

advocated.

But what peculiarly characterizes this chemical work, is the

sound antihypothetical doctrines which it inculcates on chemical

combination. " Mr. Higgins," says Sir H., " has supposed that

water is composed of one particle of oxygen and one of hydro-

gen, and Mr. Dalton of an atom each ; but in the doctrine of

proportions derived from facts, it is not necessary to consider

the combining bodies, either as composed of indivisible particles,

or even as always united, one and one, or one and two, or one
and three proportions. Cases will be hereafter pointed out, in

which the ratios are very different; and at present, as we have
no means whatever of judging either of the relative numbers,

figures,
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figures, or weights of those particles of bodies which are not in

contact, our numerical expressions ought to relate only to the

results of experiments."

He conceives that the calculations will be much expedited,

and the formulae rendered more simple,by considering the smallest

proportion of any combining body, namely, that of hydrogen, as

the integer. This radical proportion of hydrogen is the 9rgajT)j

uX-Ti of the ancient philosophers.

It has been objected by some, to our assuming hydrogen as

the unit, that the numbers representing the metals would be-

come inconveniently large. But this could never be urged by

any person acquainted with the theory of numbers. For in

what respect is it more convenient to reckon barium 8*75 on the

atomic scale, or 8*75 x 16 = 140 on Sir II. Davy's scale of

experiment ? or is it any advantage to name, with Dr. Thomson,
tin = 7'375, or to call it 118, on the plan of the English philo-

sopher ? If the combining ratios of all bodies be multiples of

hydrogen, as is probable, why not take hydrogen as the unit ?

I think this question will not be answered in the negative, by

those who practise the reduction of chemical proportions. The
defenders of the Daltonian hypothesis, that water consists of one

atom oxygen to one atom hydrogen, may refer to Dr.Wollaston's

scale, as authority for taking oxygen as the unit. But that ad-

mirable instrument, which has at once subjected thousands of

chemical combinations to all the dispatch and precision of logome-

tric calculation, is actually better adapted to the hydrogen unit,

than to the oxygen. For if we slide down the middle rule, till

10 on it stand opposite to 10 hydrogen on the left side, every

thing on the scale is given in accordance with Sir H. Davy's

system of primary proportions, and M. Gay-Lussac's theory of

gaseous combination. This valuable concur ren^^-e, as is well

pointed out by Dr. Prout, we lose, by adopting the volume of

oxvgen as radix.

in the first part of the Phil. Transactions for 1814 appeared

Dr. Wollaston's description of his scale of chemical equivalents,

an instrument which has contributed more to facilitate the ge-

neral study and practice of chemistry than any other invention

of man. His paper is further valuable, in presenting a series of

numbers denoting the relative primary proportions, or weights

of the atoms of the principal chemical bodies, both simple and

compound, determined with singular sagacity, from a general

review of the most exact analyses of other chemists, as well as

his own.
The list of substances which he has estimated, are arranged

on one or other side of a scale of numbers, in the order of their

selative weights, and at such distances from each other, according

to
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to their weights, that the series of numhers placed on a sliding

scale can at pleasure be moved, so that any number expressing

the weight of a compound, may be brought to correspond with

the place of that compound, in the adjacent column. The ar-

rangement is then such, that the weight of any ingredient in its

composition, of any reagent to be employed, or precipitate that

might be obtained in its analysis, will be found opposite the

point at which its respective name is placed.

If the slider be drawn upwards, till 100 corresponds to mu-
riate of soda, the scale will then show how much of each sub-

stance contained in the table, is equivalent to 100 of common
salt. It shows, with regard to the different views of this salt,

that it contains 46*6 dry muriatic acid, and 53*4 of soda, or

3!)*8 sodium, and 13'6 oxygen ; or if viewed as chloride of so-

dium, that it contains 60'2 chlorine, and 39'8 sodium. With
respect to reagents, it may be seen, that 283 nitrate of lead,

containing 191 of litharge employed to separate the muriatic

acid, would vield a precipitate of 237 muriate of lead, and that

there would then remain in solution, nearly 146 nitrate of soda.

It may at the same time be seen, that the acid in this quantity

of salt would serve to make 232 corrosive sublimate, containing

185"5 red oxide of mercury; or make 9l"5 muriate of ammonia,
composed of 62 muriatic gas (or hydromuriatic acid), and 29-5

ammonia. The scale shows also, that for the purpose of obtain-

ing the whole of the acid in distillation, the quantity of oil of'

vitriol required is nearly 84, and that the residuum of this distil-

lation would be 122 dry sulphate of soda, from which might be

obtained, by crystallization, 277 of Glauber salt, containing 155
water of crystallization. These, and many more such answers,

appear at once, by bare inspection, as soon as the weight of any
substance intended for examination is made, J)y motion of the

slider, correctly to correspond with its place in the adjacent co-

lumn. Now surely the accurate and immediate solution of so

many important practical problems, is an incalciUable benefit

conferred on the chemist.

With regard to the method of laying down the divisions of this

scale, those who are accustomed to the use of other sliding rules,

and are practically acquainted with their properties, will recog-

nise upon the sHder itself, tiie common Gunter's line of numbers,
(as it is called) and will be satisfied, that the results which it

gives are the same that would be obtained by arithmetical com-
putation.

Those who are acquainted with the doctrine of ratios, and with
the use of logarithms as measures of ratios, will understand the

principle on which this scale is founded, and will not need to be
told, that all the divisions are logometric ; consequently, that

the
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the mechanical addition and subtraction of ratios here performed
by juxtaposition, correspond in effect to the multiplication <ind

division of the numbers, by which those ratios are expressed in

common arithmetical notation.

In his Essay on the Cause of Chemical Proportions, Berzelius

proposed a system of signs, to denote atomical combinations,

which it may te proper briefly to explain. This sign is the initial

letter, and by itself always exjiresses one atom, volume, or prime

of the substance. When it is necessary to indicate several volumes

or primes, it is done by prefixing the number : for example, the

cuprous oxide, or protoxide of copper, is composed of a prime of

oxygen and a prime of metal ; its sign is therefore Cu-^0. The
cupric oxide, or deutoxide of copper, is composed of 1 prime me-
tal, and 2 primes oxygen; therefore its sign is Cw + 20. In

like manner, the sign for sulphuric acid is S+ ZO'j for carbonic

acid, C + 20; for water, 2/i+O, &c.

When we express a compound prime of the first orde;, or

binary, we throw away the +, and place the number of primes

above the letter, as the index or exponent is placed in arithmetic.

For example, CuO+-SO^= sulphate of copper; CuO^ + 2SO?=
bi-deutosulphate of copper, or persulphate. These formulas have

this advantage, that if we take away the oxygen, we see at once

the ratio between the, radicals. As to the primes of the second

order, or ternary compounds, it is but rarely of any advantage to

express them by formulae, as one prime ; but if we wish to ex-

press them in that vvay, we may do it by using the parenthesis,

as is done in algebraic formulai : for example, according to Ber-

zelius, alum is composed of 3 primes of sulphate of alumina, and

1 of sulphate of potash. Its symbol is 3(A1 0-4-2SO') + (Po^+
2S0'). The prime of ammonia is3HN; viz. 3 primes hydro-

gen + 1 nitrogen. We shall use these abbreviations in our table

of e<juivalent prim.es, at the end of the volume.

To reduce analytical results, as usually given for 100 parts,

to the equivalent prime ratios, or, in hypothetical language, to

the atomic proportions, is now a problem of perpetual recurrence,

with which students are perplexed, as no rule has been given for

its ready solution. Though numerous examples of its solution

occur in this Dictionary, we shall here explain it in detail.

As in all reasoning we must proceed from what is known or

determinate, to what is unknown or indeterminate, so in every

analysis, there must be one ingredient whose prime equivalent is

well ascertained. This is employed as the common measure,

and the proportions of the rest are compared to it. Let us take,

for instance, Sir H. Davy's analysis of fluate of lime, to deter-

mine the unknown number, that should denote the prime of flu-

oric acid. We know, first of all, that 2 primes of oxygen = 2,

combine
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combine with 1 of carbon ;=0 75, to form the coinpound prime

2 7") of carbonic acid. We likewise know that carbonate of

lime consists of 436 carbonic acid + 54-4 lime. We therefore

make this pro])ortion, to determine the prime equivalent of lime.

1. 43-6 : 54-4 : : 275 : 356= prime of lime.

2. We know that 100 parts of dry salpiiate of lime consist

of 4l'G lime and 5S-4 acid. Hence,' to find the prime of sul-

phuric acid, we make this proportion :

41-6 : 5S-4 : :3*56 : 5 = prime of sulphuric acid.

3. Sir H. Davy obtained from 100 grains of fluor sp^r in pow-

der, acted on with repeated quantities of sulphuric acid, and

ignited, 175-2 grains of sulphate of lime. Now, since 100 grains

of sulphate of lime contain, as above, 41-6 of lime, we have this

proportion :

100 : 41-6 : : 175-2 : 72-88 = lime, correponding to 175-2

grains of sulphate, and which previously existed in the 100 grs.

of fluorspar. If from 100 we subtract 72'8S, thedilference 27*12

is the fluoric acid, or the other ingredient of the fluor, which

saturated the lime. Now to find its prime equivalent, we say,

72-SS : 3-56 : ; 27*12 : 1-325 = the prime or atom of fluoric

acid from Sir H. Davy's experiment. Had we taken Dr. Thom-
son's number 3*625, as representing the atom of lime, the atom

of fluoric acid would come out 1-3015. As the Doctor had a

particular hypothesis to support, which required the weight of

the acid atom to be a great deal less, he deduces it, from the

same data, to be only 10095. By what new process of arith-

metic he brought out this number, it is impossible to conjecture.

But no doubt he devoted some pains to the computation, since

he rears on that unsuljstantial basis, a long fabric of atomic

induction.

We shall give another example, derived from a more complex

subject.

M. Vauquelin found, that 33 parts of lime, saturated w-ith

sorbic acid, and carefully dried, weighed 100 grains. Hence the'

difference, 67 grains, was acid. To fiiid its equi\'alent prime,

we say,

As 33 : : 67 : : 3 56 = the prime of lime : 7-23 =s: the prime

of the acid. But as he brought it to absolute ueutraHty by a

small portion of potash, we may take 7"5 for the prime.

M. Vauquelin subjected the acid as it exists in the dry sor-

bates of lead and copper, to igneous analysis ; and obtained the'

following results :

Hydrogen .. ., 16-8

Carbon 28-3

Oxygen . . , . . . 54-9

Toih}
Vol. 57. No. 274. Fel, 1 82 1. P Now
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Now we must find such an assemblage of the primes or atoms
of these elements, as will form a sum-total of 7*5; and at the

same time be to each other, in the "above proportions. The fol-

lowing very simple rule wiil give a ready approximation ; and by

a common sliding scale, it may be worked by inspection.

Multiply each proportion per cent, by the compound prime,

and compare the products with the multiples of the constituent

primes. You can then estimate the number of each prime re-

quisite to compose the whole. Thus,

0-168 X 7*5 T= 1-2600 or 10 hydrogen = 1-25

0-283 X 7-5 = 2- 1225 3 carbon =2-25
0-549x7-5=4-1175 4 oxvgen =4-00

Theory.
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a vegetable acid, contiiiuing combined water, whose prime equi-

valent is to be determined by experiment. A crystallized salt is

made with it, for example, and a determinate quantity of soda.

Suppose the alkali to form 26 per cent, of the salt. The rest is

water and acid. Dissolve 100 grains, and add them to an inde-

finite quantity of the solution of any salt, with whose base the

vegetable acid forms an insoluble compound. Dry and weigh

this precipitate. Without decomposing the latter, we have suf-

ficient data for determining the prime equivalent of the real acid.

We make this proportion : As the weight of soda is, to its prime

equivalent, so is the weight of the precipitate to the prime of the

compound. Suppose 148 grains of an insoluble salt of lead to have

been obtained; then 26 : 3-95 : : 148 : 22-1 = the prime of the

salt of lead. From this, if we deduct the weight of the prime
equivalent of oxide of lead, =14, we have S'l for the prime
equivalent of the acid. And the crystallized salt must have con-
sisted of Dry acid, . , 53 "3

Soda, .. .. 260
Water, . . 207

1000
As the above numbers were assumed merely for arithmetical

illustration, the water is not atomically expressed. Indeed the

problem of finding the acid prime, does not require the salt to

be either dried or weighed. A solution would suffice. Saturate

a known weight of alkali, with an unknown quantity of the cry-

stallized acid. Add this neutral solution, to a redundant quan-
tity of solution of nitrate of lead. Wash, dry, and weigh the

insoluble precipitate, and apply the above rule.

There are three systems of equivalent numbers at present em-
ployed : 1st, That having oxygen as the radix; 2d, That having
one volume of hydrogen as the radix ; 3d, That having two
volumes of hydrogen as the radix, on the Daltonian supposition,

that two volumes of hydrogen contain the same number of atoms,
as one volume of oxygen. As this hypothesis is destitute of proof,

it evidently should be discarded from physical science. Since
the volume of hydrogen, is equal in weight to l-16th the weight
of the volume of oxygen, the former two systems are mutually
convertible, by multiplying the number oxygen, in the oxygen
ratio, by 16, or 4 x 4, to obtain the number in the hydrogen
scale ; and this is reconverted by the inverse operation, namely,
dividing by 16, or by 4x4.

Dr. Wollaston's scale, and Sir H. Davy's proportional num-
bers, are adapted to the idea that water is a compound of

1 hydrogen + 7'5 oxygen by vveight, or 15 + 1 by volume.
P 2 Their
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Their mutual conversion is therefore very easv, for if we a«ld to

Dr. Woliastou's number, its half, the sum is Sir H. Davy's; and
of course, if we subtract from the number of the latter, its third,

the remainder is Dr. Woliastou's number. Tliere is one very

frequent variation in the weights of the primes among the best

writers, namely, doubling or halving the number. This differ-

ence is occasioned generally by an uncertainty about the first

term or proportion in which the body combines with oxygen

;

some chemists reckoning tliat a protoxide which others consider

a deutoxide. Thus Sir H. Davy gives 103 as the number re-

presenting iron; from which, 'if we deduct ^!j^ = 8^-3, the re-

mainder 687 is nearly double of 34*5, the number of Dr.Wol-
laston. But Mr. Porrett has very ingeniously shown that per-

haps Y — 17*5;j is to be preferred.*

XVII. Dr. Granville's Reply to (i Beview in Professor

Brande's Journal of Science.

J. HE accompanying reply to an article contained in Mr. Brande'^

Journal for January 1821, on the subject of my work on Prussic

Acid, was sent to th.at gentleman, through the hands of a friend;,

for insertion in his next number. The result of this application

will be better understood by a perusal of the following laconic

correspondence.

Saville-Row, Wednesday Evening, Feb. /•

*' Dear Sib,— I send you a reply to the article contained in

your last Number, j)urporting to be a review of my work on the

Prussic Acid. Dr. Hutchinson, a particular friend of mine, has

been kind enough to undertake to deliver it into your own hands,

to prevent mistakes; and he is instructed to request you will

have the goodness to name an hour in the evening of to-morrow,

when ho may call for your decision, as to whether you will admit,

or not, the said reply for insertion in your next number for April,

In case of your declining to insert it—a circumstance which I

am far from contemplating— I have requested my friend to bring

back the manuscript, without any further comment.

'f I have the honour to be, your humble servant,

f^ IF. r. Bramle, Esq. F.R.S. &c. A. B. Granville."

Two days afterwards, Mr. Brande returned me the manu-
script, with a nhoit note, of uliich the following is the beginning :

Thursday
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Tluirsdiiy (not delivered till Friday niirht).

'' My dear Sir,—You must surely be quizzing rue, to suppose

that I should insert the inclosed, &:c.

" 1 am always yours, faithfully,

i' Dr. Granville, Saville-roia. W. T. Brande.'*

How far, by the refusal of an act of justice and impartiality

demanded of him, and by the language in which that refusal is

<.-onveved, Mr. Brande has or has not identified himself with my
j-eviewer—and thereby rendered himself obnoxious to all and each

of the charges I have brought forward and, I hope, proved against

Ihe latter,— I leave the reader to decide. It is enough for nie to

observe that Mr. Braude's conduct, as the editor of the Quarterly

Journal, in this affair, is to me a matter of great astonishment

;

and that, as a member of the Royal Institution, I shall take the

earliest opportunity of protesting, either at a general meeting,

or to the board of managers, against that Society's lending its

name to a journal in which an attack, involving matters of per-

sonal consideration, is admitted, and the reply, showing the in-

justice and unfairness of that attack, rejected.

Under these circumstances I avail myself of the facility, which

the Philosophical Magazine liberally affords me, of giving pub-

licity to my reply to the review in question.

Saville Row, A. B. GraNVILLE.
Friday. Uth February, 1821.

j4 Reply to an Article inserted in the 20th Numler ofthe Quar-
terly Journal of Science, edited at the Royal Institution—
purporting to be a Review of Dr. Grx'svill^'s Treatise on

the interval Use of the Hydrocyanic Acid. In a Letter to

W.T. Brande, Esq. F.R.S. the Editor.

Dear sir,—You will readily remember, that when you in-

formed me of having received a " severe" critique on my work

on Prussic Acid for insertion in your Journal, of which, however,

you assured me that no use would be made, if I no longer enter-

tained the opinion I expressed in that work respecting the acid

prepared at Apothecaries' Hall— I instantly replied, that you

were welcome to admit and insert the article in question, if you
thought proper : for as my opinion of the acid prepared at the

Hall, at the specific period at which I was writing, had been

formed upon such ocular and experimental demonstration as

would have warranted still stronger expressions of disapproba-

tion on my part— I could not tamely surrender my^humble judge-
ment to the terror of aiiy review of my book, however severe.

The only concession I claimed in return was, that any reply that

1 ujight think it necessary tu write to the article you nicnti«Jiie'J,

should
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should be equally honoured with insertion in your Journal—and
to the justice of this claim you readily acceded"'^.

In order to bring these circumstances more particularly to your
memory, it will be well to mention that the conversation above
referred to took place on the evening of the 1 4th of December
1S20, at Somerset House, a short time before the meeting of the

Royal Society ; and that it was again repeated by you, in a more
cursory, yet impressive manner, immediately after the Society had
adjourned, as we were both in the act of leaving the meeting room.
Had the review been ''severe," yet just, correct, and candid,

I should have preserved a becoming silence, and endeavoured to

profit by the admonitions bestowed on me, however harshly; but

as it possesses none of the latter qualities, I can scarcely be ex-

pected to sufier it to pass unnotifed.

When I state that the review is the reverse of being just, cor-

rect, and candid, I am advancing what, I trust, I shall fully prove

to yourself and the public ; and this circumstance induces me to

declare, in Limine, that, although by designating that review as
*' severe,*' you implicitly acknowledged that you had read itj

yet, from my acquaintance with your character and urbanity of

manners, I am free to assume that you had not paid any very

particular attention to the structure of that article, and the as-

sertions it comprises ; or it w-ouid never have appeared in your

Journal, to which I am proud in having been one of the earliest,

and certainly not the least zealous of its contributors.

My observations, therefore, can, in no way whatever, apply to

you as the Editor of that Journal, except where it is explicitly so

stated ; but are directed to the writer, of whom the letter O stands

as the representative.

To render my reply as perspicuous and as concise as the na-
ture of the subject will admit, I shall, whenever I have an op-
portunity, adopt the form o^ positive answer to the assertions of

the reviewer—rather than argumentative discussion, for which

I have neither the necessary talent, nor any very particular in-

clination. No answer or reply will be given, to which I am
not prepared to append a proof in support of its meaning—this

being, in my opinion, the surest mode of conducting a defence.

The circumstances which induced the reviewer to notice my
work are stated by him to be these :

1

.

" The first part of it (the work) affects scientific arrange-

ment; and the subject of which it treats was first brought be-

fore the British publicy in this Journal."

2. " We wish to point out an error or two into which the

Doctor has fallen."

* Tlie reader will have seen, fioni his reply to my letter given above, in

what manner Mr. Brarnle has redeemed his implied pledge.

3. "And
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3. " And to advertise him of two or three samples ofhad taste

which have probably escaped his notice."

To which I then reply, seriatiyn.

Reply I. The purely scientific part of the subject of Hydro-
cyanic Acid was not first brought before the British public

in the Quarterly Journal of Science; neither was its appli-

cation to the purposes of medicine first adverted to in that

Journal.

Proofs. A masterly account of the discoveries and investiga-

tions of Gay-Lussac on that subject was given in the An-
nals of Philosophy for December 1815, at which epoch
the Quarterly Journal was not in existence ! And a pa-
per specifically'writtenfor the Bristish puhlic, respect-

ing the use of Prussic Acid as a medicine, was inserted in

the Medical Repository, two years and a half before the

subject was noticed in the Quarterly Journal.

Corollary. O's first asseveration, therefore, is " incorrect."

Reply 2. Of the one or two errors into which I am said to have
fallen by the reviewer, one only is mentioned, after all, by
him in the course of his critique at page -^02, respecting

the specific gravity of prussic acid ; and that is not an error

of the author, but c typographical fault.

Proof. See the errata corrige prefixed to my work, in which
that fault is actually rectified.

Corollary. O's first accusation against me, therefore, is
'' un-

just."

Reply 3. Of the two or three samples of bad taste of which O
was anxious to " advertise me," one only is brought forward
by him in his review—and that one sample of bad taste is

only made to appear as such by artfully coupling together
two short garbled quotations from my book.

Proof. The anecdote related in my book, from which the quo-r

tations of the reviewer are taken, relates to a matter of
fact, which he has not dared to repeat; or what he has
called " bad taste," would have appeared to be " plain

truth."

Corollary. O's conduct, therefore, is " wanting in candour."
After sketching a short and rapid account of the history of

prussic acid, taken in some instances, verbatim, though without
acknowledging it, from my work, the reviewer proceeds to as-
sert, page 401, that,

1

.

1 have adverted to the history of that substance superficially.

2. That I have given the different processes for preparing the
acid without siifficient remarks upon their principles.

3. That I have passed judgernent upon the merits of those
processes, not always tempered with mercy.

To



120 Heply to a Uev'icw ifi Brande's Jo2imal of Scicncbi

To which assertions I beg to apply the following answers

:

Answer I. The chemical history of prussic acid is not adverted

to superficially in my treatise. It is more fully given, than

in many recent works on chemistry. It is a hundred times

more extended than that substituted by the reviewer for

the edification of his readers.

Proofs. My chemical history of Prussic Acid begins from the

discovery of Prussian blue, and terminates with the latest

researches respecting the component parts and real na-

ture of the acid itself, by Gay-Lussac, whose notions and

atomic theories are fully given ; while the intermediate

epochs of this interesting history are duly noticed, the

labours of several eminent chemists, particularly those

of Morveau, Scheele, Berthollet, &c. as well as those of

M. Porrett, in this country, are mentioned; and con-

tinued reference made throughout the section, as well as

at the conclusion of it, to various works in which the

subject has been treated in the most satisfactory manner.

The historical account aljove alluded to occupies tweniij-

four printed pages of my work ; vvhile not one-third

of that space, in the most approved modern works ou

chemistry, has been dedicated to that subject, excepting

in the laborious and classical system of chemistry by

Dr. Thomson. The chemical history of the same sub-

stance, substituted by the reviewer himself, occupies just

tiventy-nive lines.

CoROLJ.ARY. O's assertion, therefore, respecting my *^ supers

ficiality," is incorrect.

Answer 2. It is not true, that I have given the different pro-

cesses for preparing the acid '' without any sufficient re-

marks upon their principles."

Proofs. My description of Scheele's process, written with

what perspicuity I could master, is followed up by a com-
plete rationale o{ the various steps of that process, which

had been ambiguously interpreted by others ! Of Vau-
quelin's process I observed that its simplicity would ren-

der any remark of mine upon it an act of supererogation

—and on the third, or Majendie's process, consisting in

the mere dilution of the concentrated acid with water, I

made sufficient remarks to attract the notice of the re-

viewer, who has grounded upon them a whole and long

paragraph concerning their pretended incorrectness !

Corollary. O'a assertion, therefore, is again, in this instance,

" unjust."

Answer 3* The judgement I passed on the different processes,

is so far from being '^ not tempered with mercy," that in

two
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two cases it is given in a strain of culogium—and in the

third no judgement is given at all

!

Proofs. Speaking of that of Scheele, I state, " By this method

the acid is obtained at an uniform degree of concentra-

tion ;" and again, " this acid is perfect!) good for the

purpose of practice ; while, on the subject of that of

J VauqueHn, I affirm, " that the acid prepared according

to his method is of a proper strength for medicinal pur-

poses."

Corollary. O's assertion, therefore, in this case, is again

" vvanting in candour."

And here I cannot help ol)serving to you, my dear sir, that

this advocate for mercy so far forgets his own precepts, that

throughout the review of my work sentiments are uttered and ex-

presssions used that are very distantly allied, indeed, to that

heaven-born virtue. As a proof of this assertion, I need only

mention that the very processes of two such eminent chemists

as Scheele and Vauquelin, which he affects to defend from my
unmerciful judgement, are, by him, dismissed in the most pe-

remptory language of condemnntion—the one as furnishing an

acid of* variable composition," the other for being " extremely

objectionable."

Speaking of the very curious but difficult branch of chemical

inquiry, respecting the formation of prussie acid by the combina-
tion of animal matter, contained in the third section of my book,

the reviewer says, that " I should either not have meddled with

it, or given a clear epitome of what is known Uj)on the subject."

In answer to which 1 have to observe,

ist. That I have not meddled with the subject, which is still

involved in absolute obscurity, any further than by repeating an
uncontroverted fact, which, instead of being quoted in a garbled

manner, should have been fairly transcribed bv the reviewer : and
2dly, That the whole of what is known on the subject of the for-

mation of Prussic Acid by the combination of animal matter, is

detailed in the said section, although that all be but little, and
betray *' a poverty in the land," as the reviewer poetically ex-

presses it. And I challenge him to point out any book on che-
mistry in which more, or even as much, is to be found on that

subject, that is not conjectural.

Proofs. The very paragraph with which the section in ques-

tion of my work begins, and which the reviewer imper-
fectly quotes, as unintelligible, is given in the identical

language of Berthollet,from whose Fjssai de Slatiqve Chi-
miquc it was collected—neither Thomson, nor Murrav,
nor Henry, nor Klaproth, nor Orfila, nor Lagrange, no

—

nor even vourself, in your manual, have alluded to the in-

Vol.57. No.274. Fe^. 1821. Q quiry
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quiry in question in the slightest degree : so that the
'* epitome of what is known," may be well compre-
hended in the two pages that I have dedicated to that

subject.

Corollary. The reviewer, therefore, is on the present oc-

casion, as on all the preceding ones, wanting in "justice
"

as well as " candour."

But I have done more :—I have given an extract from my
notes, taken while attending a course of lectures on animal che-
mistry, delivered by Vauquelin, in which an endeavour is made to

place the above subject in a somewhat clearer light. Yet what
is the conduct of O on this occasion ? With the same nojicha-

Icmce with which he had, just before, talked of the iininteUigibi-

lily of two paragraphs borrowed from Berthollet and Thenard,
he assures his readers, that the extract from Vauquelin's lectures

is not a tittle more intelligible ; and dismisses it without any
quotation in support of bis affirmation. Now, as I mean, through-
out this letter, to substantiate by proofs what I advance on the

score of O's candour and justice ; and as I hesitate not to assert,

that the charge of unintelligibility against Vauquelin is as gross a

defection from truth, as that which characterizes the charge brought
against his process for preparing the hydrocyanic acid, I shall

beg leave to quote, once more, the passage in question, in order

that the reader may judge, whether or not it be unintelligille.

" When animal substances are exposed to heat with a mixture
of alcalies—hydrogene, carburetted, and carbonic gas are ob-
tained, besides a residuum, which, if washed in water, will be
found to contain prussic acid. The alcali, therefore, seems ne-

cessary to form the prussic acid, by attracting together the prin-

ciples of which it is constituted," &c.* If this be unintelligible,

then plain language is not capable of expressing common ideas;

but if, on the contrary, the passage be found perfectly compre-
hensible, and such, indeed, as will be met in substance, in the

works of most men of eminence who have written on the same
subject, then the conclusion regarding the reviewer's candour is

unavoidable.

The reviewer's charge, at page 406, of my having unnecessa-

rily separated the account of the physical properties of the prussic

*It is not a little curious, that cue of the most im])ortant works on Che-
mical Science, written in the Englisli langua<j;e, should contain a passai;e

nearly similar in im|)ort to the above, on the subject of Prussic Acid. Hav-
ing described the process of heating blood and alcalies, to procure the acid
—-the author proceeds to give the following explanation of that process:

"This process consists essentially of two operations, one the impregnation

of the alcali with that peculiar principle contained in the blood, which gives

the power of striking a blue colour with iron, and is called the prussid acid,"

&c. Vide Aikin's Dictionary of Chemistry, Art, Prussian Blue.

acid^
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acid, from its chemical history and preparation, is of too trivial

a nature, and absurd, to need refutation. Every book on che-

mistry is full of examples of such practice ; and Gay Lussac him-

self has followed no other method in his admirable essay on hy-

drocyanic acid.

In the succeeding paragraph of his critique, relatin,^ to the

physiological experiments made with the pure hydrocyanic acid

by several authors and myself, the reviewer remarks, that '* as

Mr. Brodie's investigations upon this subject, are the most satis-

factory that have hitherto been made ; and, as they are not even

alluded to by me, he shall decline troubling his readers with those

I have detailed." To which, this is my reply:

1. Mr. Brodie never made any experiment with the pz/re /;y-

drocyanic acid.

2. Previous and subsequently to Mr. Brodie's investigation

respecting the action of various poisons on animals, Coul-

lon, Emmert, Magendie, and others, had and have insti-

tuted experiments with the pure hydrocyanic acid^ or with

substances containing it, not only upon animals, but upon
the human system, which, in a work of practical utility,

and not simply of philosophical speculation, could not but

be preferred to every other experiment.

Either, therefore, O knew all this ; and in such a case, where is

candour and truth in concealing it ?—or he knew it not ; and in

that case, it was his duty, ere he undertook to criticise the book,

to have made himself master of its subject.

The eighth section of the work relates to the means of detect-

ing prussic acid, and preventing its poisonous effects :
" in riei-

ther of which," savs the candid and just reviewer, *' do we re-

mark any thing either very new or very important ;" but re-

specting which I must beg leave to ask him two questions.

1. Is it not very importaJit to determine the sym})tonis of poi-

soning by this acid, and to ascertain the best means for counter-

acting its deleterious effects ? These objects have been accom-
plished, as far as they could be, in the said eighth section.

2. Is it not very important to be accjuainted with the means of

detecting the presence of prussic acid, particularly in cases of

death from that substance ? And have these means, or the mode
of conducting the investigation, been pointed out to the public

before the appearance of my work, by any chemist, English or

foreign ? Is not that new, which is not to be found elsewhere ?

Is any thing of the kind contained in the works of Fourcroy,

Chaptal, Thenard, Thomson, Murray, Orfila, Henry, Children,

or even in your own manual of chemistry ? No.
Then what becomes of the justice, correctness, candour, and I

JiiaynoAV add, the knowledge, in these matters, of the reviewer ?

Q 2 Perhaps
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Perhaps some evidence of all these quahties is to be found in the

remaining part of the Review, rehiting to the most important as

well as to the largest jiortion of my work, which is dismissed in

ten lines and a half !

I am now arrived at that part of my reply, upon which I enter

with feelings of great reluctance ; because it alike involves charges

of a heavy nature against the reviewer ; and obliges nie, from a

sense of what is due to truth, publicly to deny the correctness of

opinions said to be your own.

My charges against the reviewer are, 1 . Misrepresentation, or

concealment of facts. 2. Ignorance of the subject on which he

has undertaken to pronounce. 3. Unworthy insinuations against

the author, whose book he reviews. Each and all of which

charges, in pursuance of the plan I have followed throughout this

reply, I shall proceed to substantiate by positive proofs : leaving,

however, to the public, the taf>k of drawing, in this instance, the

corollmies that must necessarily follow.

The first charge, or that of misrepresentation or concealment

of facts, is supported bv the following evidence :— 1 .The reviewer

tells his readers that the formula of Dr. Magendie for diluting

Gay Lussac's acid, is not given in my book (p. 402) ; whereas

the fact is, that at page 20 of my Treatise I have inserted that

J'ornnila thus :
" Dr. Magendie dilutes the concentrated acid of

Gay Lvissac with six times its volume, or eight times and a half

its weight of distilled water."—2. The reviewer, in the same pa-

ragraph, informs his readers that the number 9.20583 is quoted

by me as the '^ medium density" of Magendie's diliited acid
;

whereas the truth is, that I distinctly used the word Height^

meaning the absolute weight, and not the " medium density " of

a mixture of 8.5 of water and 0.70583 of concentrated acid.

—

3. The reviewor says, I have " fallen into some sad errors re-

specting the specific gravity of tlie pure acid," and merrily and

triumphantly quotes a typographical fault by which 1 am made
absurdly to state the specific gravity of the acid to be 70.583 ;

whereas in the errata, which every catidid reviewer would have

turned to on seeing such an absurd mistake, the printer's error

is actnaliy rectified, and the specific gravity correctly given thus,

.70583.—4. The reviewer states, " that the doctor insinuates,

though he must know better, that the acid sold at Apothecaries'

Hall is always turbid, yellowish and impure." This is not true.

The Doctor never expressed such an insinuation ; nor did he use

the two words " always " and "impure;" which the reviewer,

with utter disregard to propriety, has attributed to him, and has

even marked in italics. The following is the only passage in

vvliich I passed any degree of condemnation on the acid prepared

at Apothecaries' Hall : " I know, besides, that the'acid thus pre-

pared
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pared is of a turbid yellowish colour, instead of being colourless

and transparent, and that it deposits a considerable sediment

;

botli which circumstances seem greatly to militate against its

puriti/."

The second charge against the reviewer, or that of ignorance

of the subject on which he has undertaken to pronounce, is thus

substantiated. 1. The reviewer states at page 400, that he is

*' not quite clear" whether Gay Lussac gave the name of cj/ano-

gene to the base of hydrocyanic acid " because it burns with a

hlueish pur})le flame, or because it is essential to the production

of Prussian blue ;" whereas, Gay Lussac is positive as to the

latter reason ; and every chemist acquainted with the subject

knows it to be so.— 2.- The reviewer asserts, that. the acid ob-

tained by Scheele's method, "is of variable composition, be-

cause Prussian blue is not always of equable purity :" but this is

not true in practice. Mr. Garden has prepared prussic acid ac-

cording to this method for the last three years and a half, with

an invariable precision of result and equality of strength, which,

to judge of its constant specific gravity, is stronger than that pre-

pared at Apothecaries' Hall.—3. The reviewer has acknowledged
his inability of obtaining p?tre prussic acid by Vauquelin's method,
which, he asserts to have Ined frequently. But the want of suc-

cess in his case must be ascribed to his ignorance in chemical
manipulations, as you luell know ; for you have seen pure prus-

sic acid prepared according to that method.—4. The reviewer

says he cannot understand the following passage of my work,
containing the well known hydrodynamic axiom, that " the

weight of fluids is equal to their volumes mulfiplied by their den-
sities." I can only observe, in reply, that if he is a stranger to

mathematical language, he has only to refer to Dr. Young's lec-

tures on Natural Philosophy, or Biot's, or Brisson's, or any other

author's work on the same subject, in all of which that verv axiom
is mentioned and explained. In the instance above alluded to,

the passage was translated verlaiim from a note in Dr. Magen-
die's pamphlet on the subject of which 1 was commenting.—5.

The reviewer, nuiking himself quite merry, and rioting in the
pleasures of the discovery of the ',* Doctor's sad errors," asserts

that the specific gravity of a mixture of six volumes of water at 1,

and one volume of acid at 0.70583, such as Magendie enijilovs,

must be 0. 91)00 : whereas, any person acquainted with the com-

mon rules of alligation, would know that ^ ^ ^ + " '^'^^'^ = 0.9579.

To which I add that such is nearly the actual specific gravity of
the mixture in question, ascertained by repeated experiments

—

the " increase of density resulting from the mixture of the })ure

acid
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acid with water" not being so " great" as the reviewer boldly

asserts.

The third charge against O, namely, that of throwing out un-
worthy and unwarrantable insinuations against me, will be best

substantiated by a quotation of his own expressions. " We should

have conceived it more decorous on the part of Dr. Granville,

finding the above preparation objectionable, as he has asserted it

to be, to have stated the objections to the Apothecaries' Company,
instead of' publishing their process with a vieiv to depreciate it,

and to employ it as a vehicle oj a puff- oblique infavour of the

Doctor's chemist, Mr. Garden." I despise too much the indi-

vidual, who, without the slightest degree of evidence in support

of them, can assume and publish two such inferences, and direct

them against the moral rectitude of an author—to be disposed to

take any other notice of the above disgraceful insinuations against

my character, than to express my utter astonishment, that you
should have suffered it to appear in your Journal I Did you know
of any thing in my conduct during the six or eight years of ouc

acquaintance ; or any passage in my work which could have led

you to admit, for one instant, the propriety of the aspersions of

my reviewer ? The only passage that relates to Mr. Garden the

chemist, and which is contained in the same paragraph of my
work, which seems to have given such mortal offence to 0, is

this : 'f I have not had an opportunity of trying this acid (the

Apothecaries') as I am satisfied with that which Mr. Garflen pre-

pares for my patients." Is truth, then, synonymous with puff^
oblique in the moral lexicon of my reviewer ?—As to its being

or not '^ more decorous" for me to have sta'ed the objections I

entertained against their acid, to the Apothecaries' Company
themselves, instead of publishing those objections ; I have yet

to learn that that worshipful body have any claim to the services

of any physician. Let them look to their own business ; and see

that their own officers do their duty. O gives a sort of manifesto

in his review, from the Apothecaries' Company, in which they

declare, that they " have no secrets ;" if so, why should he feel

sore at mj having published their process of preparing the hy-

drocyanic acid ? and how, I would furthermore ask him, can the

publication of such a process " depreciate it," as he rather awk-
wardly states, if the process be inherently perfect ?

A few more words on the subject of certain opinions ascribed

by the revievver to yourself ; and on the defence set up by that

gentleman in favour of the Apothecaries' acid of 1819 and 1820,

and 1 conclude.

You are said in the Review, to have reported to the Labora-

tory Comniitteeof the Apothecaries' Society that, "having tried

the
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tlie methods of Scheele and Vauquelin, you found them uncertain

in their products, and more especially in the latter case, the spe-

cific gravity of Vauquelin's acid always exceeding that of distilled

water." In opposition to which opinions, 1 assert, 1. That

Scheele's method, with common precaution, yields, hy far, the

most equahle and the purest acid for medicinal purposes, of a

specific gravity inferior to that quoted hy you as the density of

the acid prepared according to your own formula, and which is

stated to be 0.995, although I have found it to be as high as

0.99S in two specimens procured at the Hall a few weeks back

—

whereas, 0.993 is the invariable density of Scheele's acid at au

imiform temperature. 2. That by Vauquelin's method, prussic

acid, possessing all the requisite physical and medicinal proper-

ties, colourless, transparent, and of the specific gravity of 0.998,

and, consequently, U7ider the standard density of distilled water,

can be procured—is annually procured to a large amount by the

French chemists, who sell no other—and has been procured by
me at two different times, since your assertion to the contrarv

has been published by the reviewer. You have not, I suj^poso,

forgot, that, on the evening of the 18th ultimo, 1 showed you, at

the table of the Royal Society, a specimen of the acid so prepared

by me, as vvell as another, prepared, according to Scheele's pro-

cess, by Mr. Garden, which you admitted to be " as good spe-

cimens as could be desired, and the purity of which, to judge of

their specific gravity marked on the phials containing theuj,

seemed to be quite unobjectionable." It was on that same oc-

casion, that I remarked to you, that the accuracy of V'auquelia

was too well established, to allow us for a mometit to suppose,

that he would have recommended a process vvhicli, according to

your expressed opinion, " is uncertain in its products," and the
specific gravity of which " is ahaays greater than that of distilled

water." To the justice of this remark you then assented. The
specimens alluded to were shown that same evening, and in tlie

same place, to Dr. Holland and Messrs. Philips and Faraday, to

whom, as well as to you, I exhibited two other specimens of the
acid procured at Apothecaries' Hall in 1819 and 1820. One of
these presented a fluid of a dark-brown colour—turbid, when
shaken—but transparent when suffered to rest so as to give time
for a copious blackish sediment to subside : the other offered a
fluid of a muddy colour and appearance, though by no means so
striking as in the former case. From these two specimens, ob-
tained at two different periods from the Hail, I then declared to
you, and to the other gentlemen above mentioned, what 1 again
repeat on the present occasion, that the description of the Apo-
thecaries' acid, contained in thie second edition of my work, was
taken

; and I may, I think, call upon you to sav, whether under

such
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such circumstances, I should not have been justified in passing a

se7>erer jvi(]geme.nt upon the merits of that acid, than that which

my reviewer has (juahfied by the expression, " not tempered with

mercy ;" and to which I omitted to advert in another part of

this replv, because I considered the present as a fitter opportu-

nity for so doing.

Tlie fact is, that both you and the reviewer—the one verbally,

in conversation with n)e— the other in writing, at page 404 of his

Review, have admitted the justice of my remark as to the ap-

pearances of the acid prepared at Apothecaries' Hall ; and it re-

mains only for me to say, in conclusion, that if my reviewer can

assert, hs he has done at page 404, that *' the occasional yellow-

ness and turbid a])pearance of that acid is rff//ier an indication

of itspiirity titan otherwise" his logic will certainly fail to con-

vince his readers, as it failed to convince myself. If, however,

bv tlie admission tnat.the acid is occasionallv yellow and turbid,

and presents, moreover, a sediment, its decomposition is also ad-

mitted (which the reviewer has virtually done) ; then a preparation

liable to such fatal objections, ought not to have been defended as

a " verv uniform and very pure product
;
" nor sold as pure priiS"

sic acid by the Apothecaries' Companv, to supply " the occa-

sional demand" for that article, as they have unquestionably

done in the case of the two specimens in my possession, which
were nearly as objectionable in their appearance when first pro-

cured, as they are lunv, when " age" and " purity," savs the re-

viewer, are to be coiisidcred as the two causes of those objection-

able ai)pcarances. For the information and caution of every me-
dical practitioner, I publicly exhibited, last night, at a meeting

of the Medico-Chirurgical Society, the two latter specimens, as

well as those alluded to in the course of this letter ; which have

been j)repared agreeably to Scheele's and Vauquelin's methods

—

and will show them to any other member of the ])rofession, who
may be desirous of inspecting them^*.

As to the tone and style, generally, in which O's review is

written, I can only assent to the judgement passed upon them,

in a scientific circle, by one of the first philosophers in the coun-

* Tlie relative value of tlie acid prepared by Mr. Garden, and at the Hall

according to Mr. Brande's formula, will be further illustrated by the fol-

lowing facts. A pupil of St. Bartholomew's assured me the other day, that

the Apothecaries' acid had been administered to patients in that hospital,

in doses of twenlij-four drops at a time, without the slightest obvious eflect.

Mr. Travers mentioned to the Mcdico-Cliirurgical Society, a few nights

since, that one of the servants of St. Thomas's Hospital, having inadver-

tently swallowed a mixture containing about eighteen drops of prussic acid,

prepared by Mr. Garden, which he mistook for an aperient draught, fell,

down on the floor as if shot by a cannun-ball ! and continued ill for some
tiavs.

try
;
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try *
; to vvliose opinion both you and I must readHy i)o\v—which

judgement, given in the presence of two or three other gentle-

men, but addressed to me in particular, went to condemn both

as equally derogatory from the dignity of a reviewer, and injurious

to the journal in which such a review has been admitted.

I have the honour to be your humble servant,

Savilk-row, Feb. 7, 1821.

'

A. B. GraNVILLE.

* This last paragraph has uiulcr^otiea triflinj:; verbal alteration, since the

iHaniiscript was submitted to Mr. Brande, and rejected—in consetjuence of

tliat f^entleiiian havinsj erroneously interpreted its original meaning, in bis

note to ine, and also with a view to avoid any such misiiiterpretatioii.

XVI II. Geocentric Places of Vesta and Ceres ; and the apparent
Right Ascension of Dr. MaskelyiNe's 36 Stars for March
and JpriL 1821.

To Mr. Tilloch.

J Cirencester, Feb. 12, 1821.

Sir, — In compliance with your wish that (on account of your
more distant readers) all notices of astronomical phoenomena
might be published tioo instead of one month in advance, I send
you the geocentric places of Vesta and Ceres for March and
April. I have also added the apparent right ascension of Dr.
Mahkelyne's 36 stars for the noon or beginning of every day of
the same months. The mean places were deduced from Mr.
Pond's table annexed to the Nautical Almanac for 1823, and
the corrections carefully calculated from Dr. Maskelyne's own
tables. I rea^.ain, sir.

Your obedient servant,

James Grooby.

Geocentric Places of Vesta and Ceres.

1821.
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XIX. On the Vuililiiy of the Planet Venus during the Day,
and the Use that may he made of this Fact in determining

Longitude.
To Mr, Tilloch.

I
January 18, 1821.

T is very well known that some of the planets, and the

fixed stars to the second or third magnitude, may be seen in full

daylight with lut small telescopes ; but I am not certain whether

it is generally known, that Venus can be seen during a great por-

tion of her revolution around the sun, in full sunshine with ike

naked eye. As the Moon's distance from the planets may at

some future period te employed in deducing the longitude at

sea, and Venus is easily found in the daytime, she maybe of more
service in that operation than those planets which are slower and
less bright. If you think the following extract from my diary

worth insertion in the Philosophical Magazine, as bearing upon
this point, I shall be much obliged by your making use of it. It

appears to me, that if ever Venus is employed in deducing the

longitude, she affords a ready means of extending the advantage

of taking the moon's distance from a planet, through a great por-

tion of the day, when it might not have been expected.

I am. Sir,

Your very obedient humble Servant,

1820. h. m.

May 16 1 0P.M. Venus near the]). O shining very

bright 5 seen with /Ae wa^e^ eye; with

power 40 was distinctly seen through

flying clouds which obscured the ]) j

also distinct with 170.

June 24 12 Noon. Again in bright sunshine, tfi//i7/o^ec?e7/e.

July 10 9 30 A.M. Ditto ditto ditto

15 2 P.M. Ditto ditto (about 23° dist. from©)
19 10 45 A.M. Ditto, with power 40 distinct, but 7iot

with naked eye.

22 11 A.M. Ditto ditto through flying clouds,

but not with naked eye.

25 9 A.M. Ditto very beautiful with 40 and 90,

ditto.

Ditto ditto 70, ditto.

Ditto very bright, with 40 and up-

wards, ditto was in c^ yesterday.

August 5 9 30 A.M. Ditto, very distinct with 40 and up-

wards, not with naked eye.

Ditto ditto ditto ditto.

Ditto ditto passing merid. ditto.

30

26
31
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opinion of tlie Nautical Almanac to a certain degree of respect.

He is therefore requested to state on wiiat authority he has as-

serted, in the last Number, that " Dr. Young has publicb/ ac-

knowledj^ed a blunder in his Postscript on Refraction, published

in the Nautical Almanacfor 1822."

London, Feb. 10, 1821.

The above request, though anonymous, is entitled to ah answer,

because the article alluded to (namely, the Notice respecting

M. Wronski's Address to the Board of Long'ttude, which ap-

peared in our last Number) was incorrect. Dr. Young's acknow-

ledgement was not publicly made, but was transmitted to M.
Wronski in a private letter, in his capacity of secretary ioo. Pub-

lic Board ; and was published by the gentleman to whom it vvas

addressed. Our mistake, we beg to say, was nol intentional :

the acknowledgement was before thepublic when we wrote the ar-

ticle alluded to ; and, having been made by Dr. Young, the fact

for which we noticed it is no way affected by our inadvertency.

Of this the public will judge from the following extract from

M. Wronski's " Advice" prefixed to his Address :

—

" Now, for reasons which wiil be learned in the present Ad-
dress, the same [the Theory of Refractions] was returned to us,

without even undergoing an examination by the Board ; as is

proved by Dr. Young's letter, dated the 27th of April, which ac- .

companied tlie returned Theory. Nevertheless, from the same
])r()posicion, some advantage resulted to the Board, who has de-

dared to have perceived by it, that the New Tabh of Refractions

which had just been produced in its Nautical Almanac for the

year 1822, vvas false ; as is proved by the letter of Dr. Young,

dated the ISth of April, at the time of the reception of the above

tlieory, where, on acknowledging the same, he confesses imme-
diately this error in the following terms :

—

" ' I shall give no opinion of my own to the Board, except so

far as to acknowledge that you have detected a blunder in my
hasty Postscript on Refractions.

*' ' Signed Thomas Young.' "

Our article on M. Wronski's Address was originally of greater

length than given in our pages. It concluded with an observa-

tion or two on a paragraph in his 96th page, " concerning new

mathematical methods promised in the Nautical Almanac for

1822, as being to be inserted in the Philosophical Transactions

for 1819 from Dr. Young, Secretary of the Board of

Longitude and of the Royal Society." This paper, which had
" for its object astronomical refractions, and according to which

has been calculated the Table of Refractions in the Nautical Al-

manac above cited," did not appear in the Philosophical Trans-

actions
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actions, but was published separately under the title " Postscript

to Dr. Youri[y's IjCtier on the Reduction ofExperiments ; No. 5.

Corrections for Refractions. These are the facts ; and in cutting

down the article in haste, to bring it within the litnits of the

page, the mistake occurred to which the foregoing letter of our

correspondent alludes.

Lately published.

Observations on the Climate of Penzance and the District of

the Land's End in Cornwall ; with an Appendix, containing

Meteorological Tables, and a Catalogue of the rarer indigenous

Plants. By John Forbes, M.D. Secretary to the R.G.S.C. and
Physician to the Penzance Dispensary. 8vo. pp. 70.

This work presents much useful matter condensed into a nar-

row compass. From the facts collected by the author, it appears

evident that the temperature of Penzance is remarkable for its

small annual, monthly, and daily range, and for its equability from

day to day. The mean temperature of the winter there is so high

as 42^^, while that of summer does not exceed 57° on an average

of 14 years ; and the mean annual range is only 49". The lowest

degree to which the thermometer has fallen at Penzance during

the last 14 years, has been 19", and this only once.

A Series of Designs for Private Dwellings. By J. Hedgeland.

Part I. 4to. \l. \s.

Specimens of Gothic Architecture selected from various An-
cient Edifices in England. By A. Pugin, Architect. 4to. 1/. 1^.

Practical Electricity and Galvanism ; containing a series of

Experiments, calculated for the use of those who are desirous of

becoming acquainted with that branch of science. By John Cuth-
bertson. 8vo. 125.

General Elements of Palhology. By Whillock Nicholl, M. D.
8vo. ds.

A Synopsis of the various Kinds of difficult Parturition, with

Practical Remarks on the Management of Labours. By Samuel
Merriman, M.D. Svo. 12^.

Mathematical Essays. By the late W. Spence, Esq. 4to. l/.IG^.

Universal Science, or The Cabinet of Nature and Art. 2 Vols.

Svo. By Alexander Jamieson. 16^.

Preparingfor Publication.

Dr. Granville is preparing Memoirs on the present State of
the Sciences in France, containing a description and historical

account of the Royal Garden of Plants ; the Royal Institute
;

the Polytechnic School; the Faculty of Sciences; and the Ca-
binet of Mineralogy ; the Public Libraries ; the Medical School,
and the Hospitals, &;c.

Vol. 57. No. 271. Feb. 1821. S Journal
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Journal of an H orticultural Tour in the Netherlands and North
of France, in the Autumn of 1817. ByP.Ncill,J. Hay, andJ.Mac-
donald, a Deputation of the Caledonian Horticultural Society.

The Substance of the late Professor Dalzell's Lectures on the

Ancient Greeks, and on tlie Revival of Greek Learning, will soon

be published by his son, John Dalzell, Esq. Advocate.

Illustrations of British Ornithology. By P. J. Selby, Esq.

Elephant folio.

A Dissertation, showing the identity of the Rivers Niger and
Nile ; chiefly from the authority of the Ancients. By J. Dud-
ley, M.A.
An Itinerary of the Rhone, including part of the Southern

Coast of France. By J. Hughes, Esq, A.M. of Oriel College, Ox-
ford.

Manual of Mineralogy. By Prof. Jamieson of Edinburgh. Svo.

Flora Scotlca ; or A Description of the Plants indigenous to

Scotland and the Isles. By Prof. Hooker of Glasgow. 1 Vol. Svo.

A Practical Treatise on Diseases of the Heart. By Henry
Reeder, M.D. Extraordinary Member of the Royal Medical So-

ciety of Edinburgh, and Member of the Medical and Chirurgical

Society of London. In which is comprised a full account of all

the diseases of that organ, as the Inflammatory, Organic, and
Sympathetic, together with their appropriate modes of treat-

ment ; also an account of Malconformations of the Heart, Aneu-
rism of the Aorta, Pulsation in Epigastris, &c.

J. B. Benwell intends shortly to publish an Essay on Interest

Annuities, chiefly on deducing the values, w^hen payable by instal-

ments at intervals periodically fractional to yearly ; as half yearly,

(juarlerly, montlily : with Notes and Illustrations, and a brief In-

troduction on the study and practice of Life Assurance.

XXI. Proceedings of Learned Societies.

ROYAL SOCIETY.

Jan. 18. Xnquiries relative to the urinary organs and secretion

of two species of Rana, common in Ceylon, by Dr. Davy, were

read. From the statements of the author it appears, that the

bladder of the bull-frog and brown toad (the two species in ques-

tion) is a genuine receptacle for urine, which it receives from the

cloaca in which the ureters terminate ; and that their urine is not

at all analogous to that of other animals of the order of amphibia,

being very dilute, containing urea and certain salts, but no appre-

ciable quantity of lithic acid. This is the more remarkable, as

the favourite food of these animals is the same as that of small

lizards, whose urine is of a buiyraceous consistence, and ncaily

pu.
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pure lithic add. Hence it appears that the nature of urine,

in evcrv instance, depends much more on the pecuhar action and

structure of the secreting organs than on the peculiarities of diet,

or of the circulating fluids.

A paper by Captain Kater was read at the same meeting, con-

taining '^ An account of the comparison of various British Stan-

dards of Linear Measure."

25. " An account of a Niicrometer made of Rock Crystal," by
Mr. G. Dollond, was read. This contrivance consists in making a

sphere of rock crystal, and applying it in place of the usual eye-

glass of a telescope, and from its double refracting property, ren-

dering it useful as a micrometer.

Feb. 1 . A paper was read on the best kind of steel and form of

a compass needle, by Captain Henry Kater.

8. An interesting paper by Captain Kater was read, on the

subject of a volcano which he has discovered in the moon. On
examining the dark part of the moon through a telescope, he
perceived a bright spot resembling a star j and subsequent obser-

vations convinced him that it was a volcano. When the part of

the moon where it was visible became enlightened, the volcano
was no longer visible. In a subsequent observation it may, per-

haps, again become visible.

The following papers were also read at the same meeting.

Observations on the Eclipse of the Sun, 7th September, 1820,
made at Oxford by Professor Robertson.

A further account of Fossil Bones discovered in caverns in the
Limestone Rock of Plymouth, by John Whidby, Esq.

ASTRONOMICAL SOCIEJY OF LONDON.

Feb. 9. The j^r5/ anniversary of the above society was held
this day, to receive the Report of the Council, and to choose the

Officers for the ensuing year. The report was a long one, since

it entbraced all the points to which the attention of the Council
had been directed during the preceding year : and we hope to be
able to give a copy of it in our next number, as we conceive it

will be highly interesting to all our astronomical readers. The
officers elected for the ensuing year are as follows : viz.

—

President.

Sir Wm. Herschel, LL.D. F.R.S.
Vice-PresIden t s

.

H. T. Colebrookk, Esq. F.R.S. &; L.S.
S. Groombridge, Esq. F.R.S.
D. Moore, Esq. F.R.S. S.A. & L.S.

J. Pond, Esq. Astronomer Royal, F.R.S.
Treasurer.

Rev. W.Pearson, LL.D. F.R.S.

S 2 Secre- .
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Secretaries.

C. Babbage, Esq. M.A. F.R.S. L. & E.

F. Batly, Esq. F.R.S. & L.S.

J. F. W. Herschel, Esq. M.A. F.R.S. L. & E. {Foreign.)

Council.

Capt. T. Colby, Roy. Ensr. LL.D. F.R.S. L. & E.

Sir H. C. Englefirld, Bart. F.R.S. L. & E. F.S.A. & L.S.

Davies Gilbert, Esq. V.P.R.S. &F.L.S.
B. GoMPERTZ, Esq. F.R.S.

O. G. Gregory, LL.D.
J. Rennie, Esq. F.R.S. L.& E. S.A. & L.S.

J. South, Esq. F.R.S.

E. Troughton, Esq. F.R.S.

The Names, under each Office, are arranged alpliabetically.

WHITEHAVEN PHILOSOPHICAL SOCIETY.

At the last anniversary of tliis Society, two specimens of meat
cured with the pyrolip,ncous acid were exhibited. They were pre-

pared on the 7th of September, IS19. One was hung up at

home, and the other sent out to tlie West Indies, to try tlie ell'ect

of ehmate upon it, and brought back on the return of the ship

to tliat port. Both specimens were pronounced by all present

who tasted them, to be perfectly fresh, sweet, and fit for we,
after a laj)se of 15 months.

HAERLEM PHILOSOPHICAL SOCIETY.

Tills Society has proposed the following prize questions : me-
moirs in answer to be received till 1st January 1822.
" What is luiown respecting the nature, habits and productions

of those little insects which prove so injurious to plants cultivated

in hot-houses? and what method does this knowledge suggest for

preventing their propagation, or for their extirpation ?
"

" As large hot-houses are now heated by steam in England,

might not our small hot-houses be heated by the same means

;

and what would be the best apparatus for this purpose r

"

*' Has it been clearly proved by experience, that there are cer-

tain trees and plants, particularlv of the most useful kinds, which

cannot vegetate close by each other ? Wiiat experiments can be

adduced as proofs of this ? Can this antipathy be accounted for

by what we know of the nature of plants ? and what useful infor-

mation does it afford for the cultivation of trees and useful

plants ?
"

" What insects are most injurious to trees, and shrubs in fo-

rests ? In what do their injuries consist ? What are the proper

remedies to prevent snch injuries, or to remedy them ?"

*' What is known respecting the economy of moles ? and what
means
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means does it suggest as most efficacious for freeing lands of

them where tliey prove destructive ? On the other hand, arc

tliere any observations tending to prove that tliey are ever useful

by <lestroying other vermin ? and how may it be known when moles

should be tolerated ?
"

'•' Dried yeast having been substituted for wet in brewing, the

Society requires, 1 . A comparison, founded on chemical analysis,

of the nature of yeast both in the wet and dry forms ; and a

statement of their relative qualities : 2. A method to free wet

yeast from the bitter flavour caused by the hop used in brewing :

3. Means bv which wet yeast may be preserved, at least for some

time, so as to retain the power of fermenting dough."
*' As various plants of rapid growth produce a kind of peat,

the Society wishes to obtain a succinct and precise statement of

whatever has been described or may be observed on this subject

:

likewise to have it discussed what methods should be followed to

promote the growth of some species of peat."

XXII. Intelligence and Miscellaneous Articles.

To Mr. Tilloch.

DESTRUCTION OF ZANTE BY AN EARTHQUAKE.

i R. M. Academy, Woolwich, 19th February 1821.

Sir,—xXLTHOUGH it is past the usual time at which you receive

communications for your valuable journal, yet I think you may
deem the following account of the late destructive Earthquake
at Zante of sufficient interest to give it a place this month. It

is extracted from a letter from a relation at Corfu, and I can rely

on the correctness of the information it affords. The atmo-
spheric phaenomena, which accompanied this earthquake, appear

to have been similar to those observed on other occasions, and
clearly point out an intimate connexion between the convulsions

beneath the surface of the earth and those in the atmosphere, ex-
tending even to the higher regions. The circumstances of per-

sonal danger, generally attending these convulsions, are such as

not to allow of any but the most remarkable phaenomena being
observed ; which is the more to be regretted, as a series of correct

observations detailing all the accompanying circumstances would
in this, as in every other case, afford the most certain means of

arriving at the true explanation of their cause, and perhaps of

escaping their most fatal effects. We have at present English-
men of education and science in nearly every part of the globe :

what a service would they render to science, were they in all cases,

as much as in their power, to note the circumstances attending
the phaenomena which may fall under their observation, in order

that
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tljat they niiglit be published when of sufficient interest ! Per-
haps an appeal from yourself would tend much to attain so desi-

rable an object. I am, Sir, your obedient servant,

S. H. Christie.

Extract of a Letter dated Corfu, January/ \Otfi 1821.

'' I have only one jjiece of news to give you, which is a very sad

one, and whicli perhaps you will have heard before this letter

reaches you,—the destruction of Zante by an earthquake. On
the twenty-ninth, at three in the morning, we had a very smart

shock here, which however did no damage, and, as they are very

frequent, little notice was taken of it ; but the first boats from

Zante brought up news, that on the same morning, at about

twenty minutes before four, they experienced a most violent

shock, which overthrew a great many houses. The people all

ran into the streets, and most into the church of St. Dionysius,

the patron saint ; but scarce had they been there a short time

when another shock, much stronger than the first, came and
finished what the other had left undone. Upwards of a thousand

houses are much injured ; five hundred, or more, so much so that

they are obliged to pull them down ; and numbers totally over-

thrown. Providentially very few lives were lost, only ten ; but

many people severely wounded and bruised. -- The escape of the

officers of the 36th regiment was most miraculous. They had
given a great party to the gentlemen of Zante, and broke up only

ten minutes before the earthquake ; the house was thrown down
to its very foundation. The house of Cavalier Bulga, the finest

in the town, is also destroyed, together with a most valuable li-

brary.
*^ What rendered the state of these unfortunate people much

more lamentable, was that,inmiediate)y after, a most violent hur-

ricane arose, accompanied by such a shower of hail as has never

before been experienced. You must not accuse me of exaggera-

tion, for I copy our official dispatches, when I tell you that the

hailstones were an inch and a half in diameter, and weighed nearly

three ounces. This shower lasted some time, and then changed

to violent torrents of rain : two people were drowned in the

streets : and to complete all, the sea rose and carried away two

more houses. The house of Sir Patrick Ross the governor is

half down. Lord Strangford (the English ambassador) and his

Lady, notwithstanding the hurricane, were obliged to goonboard

the Cambrian frigate, which when the dispatches came away

was not expected to ride out the gale.

" Only conceive the misery of these poor people, who, afraid

to return into their houses, and many without any to return to,

were exposed three days and nights in the open air to such dread-

ful
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ful weather. What further damage may have hcen done is not

known, or whether they have had any niore shocks, as it has

blown so tremendously for this last fortnight that no boats have

been able to put to sea. Great fears are entertained that tliey

have had another, as we last week felt two very smart shocks

here, one at half past seven in the evening and another at one in

the morning. This earthquake has been felt in all the Islands

and at Malta, and we are afraid Sicily has suffered. This is the

second town which has been destroyed in two years. Zante was
the largest and best built town of all the Islands, and would have

been reckoned a fine town on the continent. As to Santa IMaura,

it is a most wretciied place. The earthquakes there lasted two
months, and during that time there were felt eight hundred and
thirty shocks great and small. Every house in the town and
castle is cracked in all directions, and more than half thrown
down, the barracks destroyed, and the bridge broken in many
places. One shock in particular was very remarkable, for the

earth trembled or shivered continually from half past five in the

afternoon till twelve at night.

" You cannot conceive the extraordinary and fearful feeling

that an earthcjuake produces, nor is it possible to describe it ; it

is sufficient to say they are phsenomena that, let them be ever so

frequent, I never shall become indifferent to, but shall always

make a run to get under a door or a window, which is the only

chance of safety in case the roof falls in. We were in the habit

of complaining of the water coming through the roof in every

part : we are not quite so nice now; and so as the roof itself will

have the goodness to keep its own place, we think ourselves most
fortunate."

Jan. 14.—"The courier is on the point of sailing ; I therefore

can only say a very few words. The earthquake at Zantc has
been still more calamitous than was known ; four hundred and
sixty-three houses have been totally destroyed, and five hundred
more so much injured that it will be necessary to pull them down,—beside whole villages in the country totally destroyed."

STATISTICS.

To Air. Tilloch.

Dear Sir,—In consequence of several reports made tome re-

specting the extreme longevity of some Russian subjects, I wrote
to a friend at Petersburg, and received the inclosed official state-

ment for the year 1817. If you consider this document worth
preservation, lie so good as to print it in your journal.

Dear Sir, your much obliged servant,

Sobu S(iuare, Jiinuary 18, 182). A>T. CARLISLE.

In
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In all Russia, in the year 1817.

^°''"^^^'j^^™^^^^j^|l,49S,606,or41,000more than in 1816.

Died 423,092 male 1^90.
405,469 femalej ^°' 61, or 81/8 more than in 1816.

Of which, under 5 years 208,954 !

Died, males of mure than 60 years of age 68,723
70 . . .



Uuicorn discovered. 145

by the piezometer in the first experiment from the data furnished

bv Mr. Perkins, has discovered a material error in his computa-

tion. Dr. lloget (in the Annals of Philosophy No. 2) states that

the real compression was in fact only a-ril ^g--? or a little less than

one half per cent.—a result which agrees very nearly with that

of Canton. As deduced from Canton's experiments the height

of the modulus of elasticity is 750,000 feef^, while those of Mr.

Perkins when correctly computed by Dr. Young's method is shown

to be 7^3,200 feet ; the difference being less than one hundredth

ofthe whole. So near an agreement in experiments conducted by

different methods, is very satisfactory, and bears the strongest tes-

timony in favour of the accuracy of those of Mr. Perkins, in as

much as he himself was not aware of that agreement.

THE UNICORN DISCOVERKD.

Major Latter, commanding in the Rajah of Sikkim's territories

in the hilly country east of Nepaul, has addressed to Adjutant-

General Nicol a letter, in which he states that the Unicorn, so

long considered as a fabulous animal, actually exists at this mo-
ment in the interior of Thibet, where it is well known to the in-

habitants. *' This," says the major," is a very curious fact, and
it may lie necessary to mention how the circumstance became
known to .me. In a Thibetian manuscript containing the names
of different animals which I procured the otiier day from the hills,

the Unicorn is classed under the head of those whose hoofs are

divided: it is called the one-horned tso'po. Upon inquiring

what kind of animal it was, to our astonishment, the person who
brought me the manuscript described exactly the Unicorn of the

ancients : saying, that it was a native of the interior of Thibet,

about the size of a tattoo (a horse from twelve to thirteen hands
high), fierce and extremely wild; seldom, if ever, caught alive,

but frecpiently shot; and that the flesh was used for food. The
person who gave me the information has repeatedly seen these

animals, and eaten the flesh of them. They go together in herds

like our wild buffaloes, and are very frequently to be met with

on the borders of the i^reat desert, about a month's }<iurney from
Lassa, in that part of the country inhabited by the wandering
Tartars."—This communication is accompanied by a drawing-

made by the messenger from recollection : it bears some resem-
blance to a horse, but has cloven hoofs, a long curved horn
grov.'ing out of the forehead, and a boar-haped tail, like tliat of

the ''/era monoceros," described by Pliny. From its herding
together, as the unicorn of the scriptures is said to do, as well

as from the rest of the description, it is evitlent that it cannot

• Young's Lectures on Natural Philosophy, i. p. 2/6.

Vol.57. No. 274. Fe^-. 1821. T be
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he the rhinoceros, which is solitary animal ; besides, Major
Latter states that, in the Thibetian manuscript, the rhinoceros
is aescribed under the name of servo, and classed with the ele-

pliant
;
" neither," says he, " is it the wild horse (well known

in Thibet), for that has also a different name, and is classed in

the MS. with the animals which have the hoofs undivided."

—

*' I have written (he subjoined) to the Sachia Lama, requesting
him to procure me a perfect skin of the animal, with the head,
horn, and hoofs ; but it will be a long time before I can get it

down, for they are not to be met with nearer than a month's
journey from Lassa."

—

Quarterly Review.

ASTRONOMICAL INSTRUMENTS.

The Chevalier Theodore Carezzini, a Piedmontese, has in-

vented two kinds of round tables, which he calls geocentric and
heliocentric tables, and by their aid, a person without any know-
ledge of mathematics can, in a very short time, thoroughly ob-
serve the course of the stars, and explain the celestial phaeno-

mena. Ladies, and youths, whom the inventor has instructed

in his method, have, without much previous knowledge of astro-

nomy, solved various problems respecting the sun, the moon,
the planets, fixed stars, eclipses, &:c. By means of these instru-

ments, you may, in the open air, obtain a meridian line in a few
minutes : and in a journey by land, never miss the direction to

the north. You may also learn the hour during the night, with-

out a watch. It is remarkable, that in the country the geocen-

tric table may appear in the shape of an astronomical garden, of

whatever size you please. It is to be hoped that the inventor

of this new method, of which we have given this imperfect no-

tice, will be able to overcome all the difficulties which usually op-

pose useful inventions of this kind.— From a German Journal.

ESSENTIAL OIL OF TAR LIGHTS.

In a considerable district of the town lying on the west side

of Tottenham Court Road, a very improved kind of street-lamps

have been introduced, which in the whiteness and intensity of

their lights, far exceed the street gas lights, under the same
bulks of flame;—each of these lamps being independent, there

is no danger of a whole district being left in darkness at once,

through an accidental or designed stop|)age or destruction of the

Gds Main, nor are the inhabitants burthened by any expense of

service-pipes, and the many et ceteras of that mode of lighting.

On inquiry we have learned, that these lamps have been supplied

bv the honourable^Major Cochrane, under patents to his brother

Lord
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Lord Cofhrane, and to himself: the former being, for the mode
of distilling and managing the oil, and the latter for the con-

struction of a lamp, calculated for burning this pellucid and very

volatile and inflammable oil, closely resembling if not identically

the same with purified ?wphlha:—which oil, in its greatest per-

fection, is prepared in Scotland, at once from the coals, as is

said, by a relative of Mr. Cochrane's: the essential oil prepared

from tlic Gas-work Tar, is found, whenever the wicks of the

lamps are trimmed the least too high, to deposit carbon on the

wicks, which the Scotch oil never does, and in such case to oc-

casion lamps supplied therewith, to smoke, and sometimes,

owing to the very great volatility of this Gas-work oil, a smoking
lamp has been filled with explosive vapour, which has taken

hre and destroyed the lamp-glass: accidents which have never

happened with the use of the Scotch oil. From the facility of

preparing this oil at any colliery and in any quantity, and from
tiie cheapness of its conveyance to Town by the caiuds, we anti-

cipate, that this mode of lighting our streets and roads will, ere

long, become very general.

EARTHQUAKE.

On Christmas nighty a smart shock of an earthfiuakc was felt

along the west coast of Kintail and about Loch Hourn and the

intermediate places. It was also felt about the heights of Glen-
moriston, and in other central places of the county.

GERMAN SAUSAGES.

Dr. J. Kcrner has discovered that smoked sausages, a favourite

food of the inhabitants of Wirtemberg, contain often a deadly
poison. The effects of the poison are ordinarily manifested in

spring time or the month of April, in a manner more or less

alarming. In a periodical paper which appears at Tubingen,
JNIr. Kerner has published a number of observations on the sub-
ject, and he has now in the press, a work in which he treats of

it more in detail. He states that, out of 76 persons who fcil

-sick from having eaten sausages, 37 died in a short time; while

others remained valetudinarians for years. Liver sausages ap-
pear to be the most dangerous. In general (savs M. Kerner)
the poison is formed in raw, hashed, and beasoned flesli,

after being stuffed in gut and smoked. This animal poison is

distinguished from all others by this circumstance— tiiat it does
not attack the brain and spinal marrow, while it paralyses the
whole lymphatic system. Sometimes the i)auent for many

T 2 niouilis
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months together ceases to feel his heart beat, whilst the pulsa-

tion of the arteries remains invariable. All the observations of

M. Kerner are supported by cases which have come within his

ovk^n experience.

AGRICULTURE.
Last year Mr. Falla, of Gateshead, Northumberland, trans-

planted from a seed-bed to a piece of land worked by the spade,

wheat which he ranged into rows six inches apart : this yielded

seventeen coombs per acre. Another piece of the land on which
the rows were planted twelve inches apart, yielded fifteen coombs.

Another piece sown in drill, and a fourth in broad-cast, yielded

nineteen coombs per acre. The produce of this land by plough-

ing is usually about six coombs.

A field of seven acres, in the county of Surrey, was prepared

last year by the spade for barley. The labourers earned in the

winter at tlie rate of 15^. per week, two-pence per rod being

paid for digging; and the proprietor believes it would have cost

him double the expense if he had ploughed it.

IODINE IN SrONGE.

M. Straub has ascertained to a certainty, that iodine exists

in sponge. Burnt sponge was washed with water, the solution was

decomposed by sulphuric acid, and enough of iodine was obtained

to confirm the idea that the medicinal properties ascribed to

the sponge, are owing to the presence of this substance. He
therefore recommended that preparations of iodine should be

tried in medicine, or an alcoholic extract from burnt sponge, in

preference to the burnt sponge itself.—He has also detected

iodine in turf.

—

Bib. Univ. xiv.

LIST OF PATENTS FOR NEW INVENTIONS.

To James Ferguson Cole, Chelsea, watch and chronometer

maker, for certain improvements in chronometers.—Dated the

27 th ofJanuary 1821.—2 months allowed to enrolSpecification.

To John Roger Arnold, of Chigwell, chronometer and time-

piece maker, for his new or improved expansion balance for a

chronometer.—27th Jan.—2 months.

To Alphonso Doxat, of Bishopsgate-street, esq., in conse-

quence of a communication made to him by a certain foreigner,

of a new combination of mechanical powers, whereby the weight

and muscular force of men may be employed to actuate machi-

nery for raising water or other purposes in a more advantageous

manner than has been hitherto practised.—27th Jan.—6 mo.

To Phillips London the younger, of Cannon-street, practical

thcniist.
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clienilst, for certain improvements in the application of heat to

coppers and other utensils.—3(1 Feb.—ti months.

To William Aldersay, of Homerton, for improvements on

steam-engines and other machinery where the crank is used.

—

3d Feb.— 4 months.

To George Vizard, of Dursley, clothier, for a new process or

method of dressing and polishing goods of woollen manufacture,

—3rd Feb.—2 months.

To Thomas Masterman, of No. 3S, Broad-street Ratcliffe,

brewer, for certain machinery for the purpose of imparting mo-
tion to be worked by steam and water, without either cylinder

or piston, and with less loss of power than occurs in working any

of the steam-engines now in use.— 10th Feb.—4 months.

To Robert Stein, of No. 7, V/alcot-place, Lambeth, brewer,

for certain improvements in steam-engines.—20th Feb.—6 mo.
To James Foster, of Stourbridge, iron-master, for certain im-

provements in the manufacture of wrought malleable iron.

—

20th Feb.—6 months.

ON THE SOr^R SPOTS.

Sir,—^In the Phil. Mag. for last month (Jan.) page 67, w'ere

inserted some observations (signed " A Correspondknt) on a
paperwhich four years siijce (vol.xlix. p. 182) was communicated
to that pul)lication at the desire of a friend of yours, but drawn
up by me. The object of the essay was to prove, that an opinion,

which was universally prevalent, respecting the influence of the

solar spots, on the seasons, was entirely without foundation ;

—

and to show, that during the inclement year ISIG, those spots

were neither unusually large, nor numerous ; so that the obscu-

ration never occupied any considerable portion of the sun's disc.

Under these circumstances, the direction of the solar axis, in

the diagrams, which this " correspondent" perceives to be erro-

neous, was never intended to be given with acfuracv ; as it was
a point of no material consequence to the inquiry. Why it was
placed at 8" west, 1 cannot now explain, except that it was not
from supposing that, vieived from the earth, it constantly retained

that position, in all parts of the orbit. Such a supposition would
have been absurd. It was convenient to place the axis sone-
u'hsre ; and if it was within the greatest elongation of t})e pole

from the vertex, it was sufncientlv true for the purpose intended.

The first fig. pi. Ill, represented two spots, the largest which
had been observed during several months, on the sim's disc ; end
was designed to show what proportion of the area thev seemed to

cover. Fig. 3. reprc-ented the situations of a spot on Nov. 1st

and 2d; and was designed to sliow Uiat its motion in 21 hours,

was
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was through more than one fourth of the sun's diameter. This
was a remarkable phenomenon, and I have every reason to be-

lieve, no decei)tion arose from inaecuracv in taking the positions.

.

Fig. 4. showed the phices and dimensions of 15 spots, visible on
Oct. 8th, but all of which disappeared before 11th. Now it is

obvious that in these delineations, it was perfectly indifferent in

what direction the axis of the sun lay. In Fig. 2, however, it

would have been better to have constructed the true projection.

The place of the sun's pole and nodes might have been deduced
from 3 positions of the spot, with the chords of the intermediate

arcs, and the zenith distances, by Cagnoli's problem ; or by a

simple process, having the nodes given. This was deemed
unnecessary, as it was evident from inspection, that the path

of a spot, passing near the centre, and over the limb at an

angle of about 45" above the horizontal line, could not have

moved parallel with the equator, even supposing the earth

in that part of its orbit when the equatorial diameter is most
oblique to view. As this deviation therefore was unusual, it

was observed in the senter.ce immediately following, that

" in general the course of the maculae is, with little variation,

parallel to the sun's etjuator ; but the direction in which these

jjroceded, was very singvdar and curious. The passage from

Adams's Lectures was then quoted to sanction this remark.

Adams's work is not at hand, but, I conceived that the sentence

quoted, referred exclusively to the real motion of the spots, and
not to the oppareril motions occasioned by the revolution of the

earth in its orbit ; nor to diurnal parallax. My observations were

all made within a few minutes of the meridian, and therefore di-

urnal parallax was out of the question. It vvas too much to infer

that the effects of the earth's annual motion, and diurnal paral-

lax, were unknown to me ; and therefore the concluding sarcasm

was iimiecessary. I may be allowed, perhaps, to return the com-
pliment ; for it is amusing to observe your " Correspondent

"

calling the luminous spots sometimes seen on the disc faeculse !

Such a mistake, I may retort in his phrase applied to me, " nmst

be the result of a very slender acquaintance with the subject."

Faculcc and Foeculie diifer as much as the flame at one end of a

torch does, from the pitch at the opposite end ; or, in other

words, as light and darkness.

It is always right to take leave in good humour ; and I doubt

not that a Latin dictionary will enable this " Correspondent " to

laugh at liis own error as much as I have done.

Your obedient servant,

IVl). 10, IS2I. W. M. MOSELHY.

To Mr. Tilloch.

Miiii-
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MERCURIAL ATMOSPHERE.

Mr. Faraday states (in the Quarterly Journal of Science) that

a small piece of leaf- gold attached to the under part of the

stopper of a bottle, the bottom of which was covered, about an

eighth of an inch deep, with mercury, having been set aside in a

dark and cool place for six or eight weeks, was found at the end

of that time whitened by the mercury. This experiment has

been repeated several times, care being taken that mercury

should not get to the gold, but by passing through the air in the

bottle, and always with the same result. It has long been ad-

mitted, that in the ujiper part of the barometer and therniome-

ter there is an atmosphere of mercury, even in common tem-

perature ; and now it is proved that even in the air mercury is

always surrounded by an atmosphere of the same substance.

NEW COMET.

We announced in our last, that a new comet had been seen

at the Royal Observatory, Paris, on the 21st of December. We
now learn that the same comet was discovered on the same
night about seven o'clock by Signor Pons, astronomer of the

Duchy of Lucca. It appears like a white spot, not thick nor of

a kernel form, and with a very small tail. On the 22d, Signor

Pons continued his observations, and perceived that the comet
had not changed its position, but that its tail was becoming more
visible, and its light had acquired greater inteu'iity. He thence

concluded that this comet will become rapidly more luminous,

and to such a degree as to be visible by the naked eve. Astro-

nomers have fixed its right ascension at deg. 30 min., and its

northern declination at 18 deg. between the stars of the sixth

magnitude ^ and v of Pegasus.

ASTRONOMY.

Sir,— I have been very anxious to meet with a variety of good
observations of the late solar eclipse, in order to determine the

error of the lunar tables. From the observations of Mr. Evans,

inserted in your Number for December, it appears that the ta-

bles of M. Burckhardt came nearer the truth, on this occasion,

than those of M. Burg.

In calculating the elements from both these tables, I found

the greatest differences in the moon's semidiameter and hori-

zontal parallax. These two elements, taken from Burckhardt,
unite in making the instant of commencement later than it comes
out by Burg's tables ; but, for the end, their effects nearly coun-
terbalance one another, so that the instant of last contact comes

out
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out ucailv the same by both tables. From this I had a sus-

picion, that the error of the tables of Burckhardt in longitude is

less than in these two otlier elements, which I think has been so

far confirmed bv Mr. Evans's observations.

1 should be glad if some of your correspondents would give

vou, for publication, the diameter of the moon as measured on

the sun's disc. The apjiarent diameter, at the instant of greatest

observation for Greenwich, is 29' 3S'''98 by Burckhardt's tables,

and 29' 43-" 16 from those of Burg.

I am, dear sir, your most obedient servant.

To Mr. Tilloch. George Innes.

A REPLY TO MR. INNES.

(See our last Volume, page 436.)

Sir,— I am much obliged to your correspondent, Mr. Innes,

for suggesting the probability of an error in the time of my ob-

servation of the solar eclipse on thejth of September last. 1 have

examined the minutes made on that day and the calculations,

and find I had properly applied the equation of time, but 1 had

copied the i educed time Jor Greevwich, instead of that for this

place. The longitude of this place being 2'" 39" west of Green-

wich, this time should be subtracted from the time before given,

and will stand thus :

,. . ,T • w /begin 12 18 AQ
Mean time at Leighton

1^^^^ 3 j^ 28.

I beg also to state, that the time was obtained from six alti-

tudes of the sun on the morning of the 7th of September, three

of upper and three of lower limb giving the mean altitude 17"

6' 22'^ time by chron. 7'^ i)"" 26°.

Barom. 29-86^ from which I made the error of chrono-

Therm. 50^ § meter 12'" 26^^

^

To Mr. TUlodi. ' B. Bevan.

METEOROLOGY.

Cioom's Hill, Greenwich, Dec. 31, 1820.

Sir,— I have the pleasure of handing to you an account of

the quantitv of rain fallen, and the quantity of evaporation that

has taken place at Greenwich in Kent, during the year 1820.

I have subjoined the whole quantity for the last four years, and

you will perceive that the register of the past year has been less

than any other, and very greatly less than that of 1819.—In the

midland counties inconvenience has been felt for the want of

rain, as the mills in many, and the canals in several instances

have stopped working for the want of water.

Ever, sir, yours.

To Mr. Tilloch. Henry Lawson.
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1817
1818
1819
1820

Rain.

25-^49
24-252

27-339

23 274

Evaporation.

,

22-227

27-064

, 2l3f>9
19-621
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The place of observation is situated in the township of Ciunip-

sall, about two miles N. by E. from Manchester. The barome-

ter is a common upright one, and the internal diameter of the

tube bears so small a proportion to that of the bulb, that the

connection is too inconsiderable to merit any attention, being

only
j-^ji-fi

part of the whole scale : that is, the scale of four inches

should be diminished by ^^^of an inch. The surface of the mer-

cury ill the bulb is 151 feet from the ground, and about 24S feet

above the level of the river Irwell where it flows under the bridge

at the bottom of Bridge Street, Manchester ; to which place it

is navigated by the flats of the Mersey and Irwell Navigation

Company. A mean of four attempts to determine the elevation

of the surface of the mercury in the bulb above the bridge baro-

iTietrically, gives 220 feet ; and the height of the bridge above the

level of the river measures exactly 28 feet. If, therefore, the

elevation of the barometer above the level of the sea (which I

have reason to believe may be somewhere about 320 feet) were

carefully ascertained, the elevation of the bridge, and of the river

below it also above the same level, would be easily determined.

I am &c.

To Mr. Tilloch, John Blackwall.

Hafod, Mold, Flintshire, Feb. 13, 1821.

Siu,— I beg leave to transmit to you my observations made

yesterday with a barometer of Sir H. Englefield's construction

iuade bv T. Jones. The situation I take to be about 500 feet

above sta level, but the altitude has not yet been accurately taken.

It is 16 miles South West of Liverpool. I am &c.

To Mr, Tilloch. Wm. Warp.

Wind, &c.

E. Misty and calm.

N.E. Do. and sliglit breeze.

Sir,— I should feel much gratified could any of your readers

furnish such information as would reconcile the followinji: levels^

(which are apparent contradictions of each other) as it would

give the fall of the Thames from Brentford to Limehouse, and

be a great assistance in forming an estimate of the height of

London above the sea.

The
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91 S

90

15 lU

92 5|

;6th\
o bej

86

The rise of the Grand Junction Canal from the Thames ^ feet in.

at Brentford, to where the Paddington Canal joins!

it, is, according to Middleton'sx\gricultural Report of
^

Middlesex . . . .

Ditto according to Galton in Annals of Philosophy,!

Vol. IX. page 179, and art. Canal Rees's CyllopeediaJ

The Paddington Canal is level.

The bottom of the sewer at the north end of\

Baker-street below the Paddington Canal J
The fall of the sewer from Baker-street to the"^

level of half flood in the Thames at North-
j

umberland-street, is,.according to Mr. Ren- I 76 6

nie's Report in the First Report of the Com- |

missioners of His Majesty's Woods, Forests,
j

&c. p. 129, and 144, J
The fall of the Regent's Canal is stated, in the

Vol. of the Philosophical Magazine, page 315, to be

It is not mentioned at what state of the tides the rise of the

Regent's Canal commences ; but the heights on the Grand Junc-

tion are said to be from high water mark, and the range of the

tide is about IS feet at Northumberland Street.

For your correspondent Mr. Bevan, I send you the height of

the barometer on the 12th instant. The cistern of the barometer

is about 30 feet above the level of the Paddington Canal. I am
sorry I had not an opportunity of getting more than one observa-

tion ; but as the day was very steady and favourable, I hope it will

not be useless. Your constant reader,

To Mr. Tilloch. T. R.

Feb. 12 1821 lO o'clock morning Bar. 30-185. Ther. att.

36'. Ther. det. 34".

Arlington-Street, Camden-Town, Feb. 14, 1821.

Sir,—In com;)liance with the invitation made by Mr. Bevan,
in your Journal for December and January last, I send you my
observations made in this place on the r2th instant. The nearest

water level to my liabitation is that of the canal of Paddington,

but its relative height I do not yet know.

Feb. 12. S^M.
12
5iE.

Barom.

29-955

29-960
29-950

Ther.

att.

55-5

59-

Ther.

det.

40-2

40-2

36-

Wind.

Cloudy. N. E.

Ditto.

The wind abated.

The detached thermometer in the air was exposed to the N.
Since the invitation of Mr. Bevan to observe, with the purpose

of ascertaining the relative level of places, the best opportunities

U 2 afforded
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afforded by the barometer, have been in the days of this month,
from the 5th to the 8th inchided ; because the barometer has

been almost steady between 30.78 to 30.48. But until we can
obtain the mean of the heights of the barometer for at least a

whole year, we shall have very little chance to ascertain by this

instrument, the height of these places above the level of the sea.

To Mr. Tilloch. A Constant Reader.

Epping, Feb. 15, 182 1.

Sir,—The following barometrical observations made at this

place, were taken with the greatest care, and exactly at the times

proposed.

1821. Hour.
A.M. M.T.
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- Eppliiff, Feb|16, 1821.

Sir,—I have this day received the following barometrical ob-

servations, taken on the 1 2th^of this month, at Pocklington, near

York, by my friend Mr. Wm. Rogerson, Jun.
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LKIGHTON.

8h

9
10

11

12

Barom.

29-995

SOOOO
30-007
30-017
.30-017

Ther.
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE.

[The time of observation, unless otherwise stated, is at 1 P.M.]
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meteorological table,

By Mr. Gary, op the Strand,

For February 1821.
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XXIII. New analytic Formula and Table of an increasing Life

Annuity; witli Remarks on the S2irrender ff Life Assiirance

Policies at Proprietary Offices, By Mr. J. B. Benwell,
Hoxion.

To Mr. Tilloch.

Sir,— 1 HE accompanying table, computed from real observa-

tions and the probabilities of life, is applicable to a description

and speties of life annuity transaction, by no means common, and

scarcely, under any form whatever, practised in this country; and

any thing new or novel of this kind I am inclined to imagine

will be interesting to, iind invite the attention of societies en-

gaged and concerned in this particular and important branch of

human oeconomy. On a former occasion I recommended the sub-

ject to their notice; and I do it now with the same persuasion of

its being, by an easy extension of application, as suitably adapted

to the views and purposes of individuals, as any other mode of

assurance, and of its becoming at some future period in more
general recurrence. I do not expect any credit for the suggestion

pro}iosed, because we know that, in the commerce of life, ac-

cording as interest and gain may impart a colouring to the me-
dium an object is seen through, it is either abandoned, or pur-

sued with avidity. Now it happens in the instance under review,

that the influence of this ordinary spirit and idol of general ado-

ration is to be perceived : for the Offices (I speak in reference to

the companies constituted solely on the trading system) in rather

indirect terms and manner convey the inference gathered, that it

is, as we may suppose, not a profitable speculation to them, or,

more figuratively, the sweets of the hive are not exactly found in

this track; and since the legislature has anticipated their pri-

vileged means in this respect, what comparatively they can do,

but poorly compensates for the incidents attendant; for it is to

be remarked, that it is not among a few independent but general

mass of lives combined, that the calculations of contingencies are

founded and applied ; and as an apparent consequence, the latter

condition may be expected to partake in a higher degree favour-

^able in the determination of the happening and failing of events

generally, as well as in reference to the claims that may in pro-

bability of expectation successively terminate.

These reflections natumlly lead me then to inquire into the

motive, why most of the chartered companies display and hold

forth their legislative powers enrolled and enabling them to spe-

culate in the grant and purchase of annuities, on just and equi-

table principles, when at the same time thev evince a coldness,

Vol. 57. NO.-275. i>iarc/«1821. X neglect
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neglect and indifference to encourage and promote any emenda-
tion or extension devised in seeking out the ramifications of

theory subordinate to practice. Where then is the consistency,

in what is contained the policy of the immediate supporters of

these schemes, or the engagements formed therein with them? If

indeed they are to be identified with a character for disinterested-

ness, liberality and ingenuousness, and assuredly connive not at

the intervention of stratagem, let them cease longer to hold

out beacons deceptive, as well as those false lights that dazzle

in the presence, but do not inform and direct the mind of the

beholder, if all this be through a cause inadvertently, and not of

design to impose on or delude the unwary. In glancing over

these observations, it is likely they will be accounted matter of

assertion unsupported by testimony of fact : that this may not

supervene, 1 shall recognise, though among several, one circum-

stance only as of recent occurrence in exemplification, and to

show that they have not sprung out of a feeling of invective or

prejudice, and as in the sequel there will be cause still to con-

dcnm the selfish and mercenary spirit by which such of these

public bodijes are actuated.

In the course of reference made to me on the subject of con-

tingent property, I was lately requested to report upon tlie value

of three policies of assurance, effected in certainly a very popular

and flourishing concern : I allude not to the Equitable, for there in

all its affairs we find a conscientious and scrupulous regard paid

to the equitable claims and interest of all its members indiscri-

minatelv alike : thus a true parent of nature marks no distinc-

tion in the being of a common family and stock.

We ivill now briefly state the terms and dates of these policies

when effected; they are as under—the life now in forty-first year

of auc

1.

2.

3.
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IS no question of specific relation to the mathematical value; but

let them understand, that every person so conversant with this

subject is enabled to sa}, and knows as well as they, what com-

pensation should at any time be returned ; and what as parties to a

contract, at least construed in equity, they are bound by ties of

ordinary faith to give the assured member. Let us now con-

trast the preceding sums, and equal but to 93Z. as what would

be allowed in a propriety concern : let us, I say, compare the

extraordinary difference in the value of an assurance equal in

amount eflfected with the Equitable under almost precisely simi-

lar circumstances; viz. on the same life for 2000/. in 1809, at

an annual payment of 52/. 45.; but it is right to add, there is on
this a bonus of (JOO/. were it now a claim ; as also of 150/. on
policy No. 1, as I omitted to state. For the policy existing at

the Equitable, then, the trustees will refund the sum of 514/. Qs.

if surrendered any time before the annual premium due should be

paid : so, allowing for this, the sum nominally offered is 566/. 135.

It is of no utility here to urge any thing as to the variation of

the premiums, they being in the one case upon a single assurance,

in the other apportioned upon three separately ; it is the aggre^^

gate of the annual premiums and relative amount of assurance

we are directed to, and that strikes as dissonant to reason; it is

an instance, in which the mind discriminates truth and error

from derived intuitive evidence, and not enveloped in the mists

of sophistry.

Further concerning these two values: as referred to the first

announced, the discordant medium or discrepancy between them
is not easily, if at all, explicable by any order or process of com-
putation on which such kind of deductions should ever be regu-

lated and assumed as the only infallible in result. We may next,

as not without its use, since elucidation is the mean intended,

proceed to a different view of the subject; for, by placing the same
proposition in new and opposite directions, we see clearer what
is either apposite or inconsistent. It appears then on the three

former-described policies, the gross amount of premiums paid is

()63/. 11^. 8c?., or equal to 15, on the first; 13, on the second;

12, on the last; and these, if calculated as distinct annuities at

5 per cent., the first payment of each being made when the
policy was opened, and so on at the beginning of every year suc-

ceeding, in which the life, it is considered, will be a claim—the

equivalent amount is 952/. 35. Qd. that is, equal in value now
to an annuity of 47/. 125. 2c?. certain, to continue for ever, or

in perpetuity at the same rate of interest, and in consideration

of having received which, it is that the office proffers in signifi-

X 2 cant
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.

cant return the sum of barely 93Z. Is this then a precedent di-

stinguished by any principle of liberality? is it distinguished by a
feature of justice ? It would, I imagine, be an excess ofcandour to

confess as much; but nay, more than this unjustly it seems, that

at some offices there is a refusal to cancel at all, or rather to

make any return whatever of the premiums received ; and thus,

were it not through the instrumentality of those trafficking in

such things, it would be impossible to recover a single shilling of

the immense sums so expended, and which, under the peculiar cir-

cumstance, would inevitably be sacrificed without any collateral

advantage acquired. An observation occurs now, and though im-
plied, yet should be expressly so, to the credit of the Society

animadverted upon, it does then at recurring intervals divide

with its members a part of the enormous gains of profit made ;

they do this in reality, and as what is falsely insinuated in many,
%vhere the scale of premiums is actually the same as at the Equi-
table, and yet never add a mite beyond the sum assured ; and
with this fact so glaring, it bewilders one to think how thev
should be able to effect any policies with the public at all, ex-
cepting by the medium of a corrupt influence, or a courtesy

tantamount to servility which their most interested and strenuous

supporters may command in the world. If in general this is the

arbitrary and unfair practice dictated in all the subscription So-
cieties, how are we to applaud or even give credence to the rei-

terated professions made with unblushing effrontery, that in all

negotiations with the public, both its "interest and convenience
are considered," being in all their proceedings actuated by a strict

sense of rectitude and of honour ?

I have in the present paper intentionally abstained from mix-
ing up any extraneous calculations with it : by resolving algebraic

into numerical values, the enunciation is simply apparent and
intelligible to the general reader. I must now, in conformity
with my original design, revert thereto, and introduce the table

itself and auxiliary means of construction suited accordingly.

Table
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Tahle of the Value ofan Annuity of \l. increasing in Order of
the Series 1. 2. 3. 4. . . n. on a Life at every Age from
Three Years to extreme Duration, Computedfrom Olserva-

tions of M. De Parcieux.

Age.
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Respecting these numbers and tabulated values, wliich I liave

extended to other rates, but cannot well augment here, it is to

be observed when at any time needed they are directed to be

calculated by M. De Moivie's Hypothesis, from which some neat

and appropriate formula has been investigated ; but it is ob-

vious the values deduced by it are only approximate to the true

ones as found from the series of decrements of life ; but this

latter value however can be obtained, and, excluding tlie hypo-

thesis, with greater ease, facility and accuracy of course, after

the manner ensuing: first, having from real observations and for

&ny order of increase determined the value of any such annuity

upon an advanced life, or beginning from an age near the end
of the table, then havina for any form chosen so determined the

value at the age begun with, we may thence assign in succession

the value for every age intercepted, or that preceding, by aid of

a sul)sidiary formula ; and the operation being continued until

the Table is completed, as also similarly for single, joint or

longest of lives, the application may be generalized.

Enumerating therefore the formula of derivation. Of the

order of numeral series in the table 1. 2. 3. 4. &;c.

Let A signify the value of 1/. annuity on life N, at age n— 1.

B, that at age n, but increasing by 1. 2., 31. Then the value

of such annuity for life N, is expressed by (A + B x —7).

If the annuity increases in the order 1. 3. 5. 7 ; if C be its

a'
value at age n, then is whole value for N = 2A 4- (C— 1). — =

^ ' aj

If increasing by the triangular series 1. 3. 6. 10 ; and D be

its value at age n, the value for N is = A -{- —.

If it increases as the quadrangular series 1. 4. 9. 16, the

value for N, = A + 1^-H>i'.

Where in each theorem — is the expectancy of 1/. on life N, a

year hence. And, expanding by the combinatorial methods, other

iorms of series will be developed, and the formula of continua-

tion applied. There are beside certain modifications fitting in

practice, and some relative to the deduction of value in the case

when an annuity is not for the whole term of duration, but tem-
porary, or in remainder deferred ; but these are not here ad-

mitting a full description.

This being the first table of the value of a life annuity in-

creasine:.
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creasing, founded on any registered observations of mortality,

that have as yet been published, the computist may lean with due

confidence on its accuracy ; it contains, I believe, no error of

moment, the numbers respectively were derived from a double

operation pursued, logarithmically and by calculation, the for-

mer to check and verify the latter ; and though this is indispen-

sable, yet the process by logarithms is not invariably critically

exact in any specific inquiry, as will happen in fact from such

tables, having been mostly by interpolation of differences com-
piled and extended: when then any result occurs so, as dissonant,

it is only to be settled by a distinct revision, the work collated

anew, or by some independent mode of verification.

Of all the chartered companies established, they avowedly pro-

fess to blend with their customary the life annuity business in

every species of variety and form : it is unaccountably strange,

then, they evince not partially a wish to promote the cause of

that science, by which it is, that the stability of their plans is

to be determined, and even existence vitally depend; and if we
look unto those mushroom societies spontaneously emerging out

of obscurity, ignorance or corrupt motives, it is but too visibly be-

held that the age of bubble scheme and system has revived again,

or is rapidly reviving : it would be a truly laudable task for any

one possessing abstractedly the means, to devote some portion of

time and talent to the discussion of their principles, views and

measures ; if however, and I must so qualify the expression, they

can sustain this test and scrutiny of examination. 1 am aware of

what is to be done, but, much as inclined, the engagement is

such that few cheerfully and with alacrity would undertake and

prosecute it through all its minutiae of condition.

Aske Terrace, Hoxton, Feb. 1821

.

J. B. Bknwkll.

XXIV. On the Solar and Lunar Periods. By Mr. James
Uttikg, of Lynn Regis.

To Mr. Tilloch.

Sir,— A HAVE sent you for insertion in the Philosophical Ma-
gazine (if approved) a few extracts and remarks relative to the

solar and lunar periods, as stated by modern astronomers, in or-

der (in part) to meet the wishes of Mr.Yeates : as probably some

of your astronomical correspondents are in possession of the means

of a more extensive reference, my selections are but few, but I

believe them to be the most correct pubhshed, agreeable to the

present improved state of the science.

I remain, sir, yours truly,

Norfolk-street, Lynn Regis, Feb. 8, 1821. James UttiNG.

M.DE
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M. DE LA Lande. Astronomy,

Paris, 1792.

ill 3 vols. Quarto, 3d Edit.
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at ."65 days 5 hours 48 iiiiii. 51 "6 seconds. M. Dclaiuhic in

his Astronomy has finally fixed it at 3G5 days 5 hours 48 nun.

50 sec. being nearly the same resvdt as that obtained by M.
Burckhardt. The tropical year ot 365 days 5 hours 48 min. 48
sec. appears from the latter statements to be rather too little

;

but as the solar year is decreasing, it is evidently the best to be

adopted in the reformation of the calendar

—

Fide my remarks

on the proposal for establishing a more correct account of civil

time, in Phil. Mag. vol. 55. p. 350. The true solar year at the

commencement of the present century appears to be
Days. his. min. sec.

3G5 5 48 50
Sid. vear {Syst. du Monde, ed. 4th) 365 6 i) 1 1-5344*.

Synodic period ]) (do.) .. 29 12 44 2-8 (very

nearly)

.

From which I have calculated the following ))articulars (and

which I trust are as correct as any at present published).

Circles. S. „ , „

Sec. mot. of the to the equinox

Do. of the 0's perigee .

.

Do. of the 0's anomaly

Do. of the equinoctial points

Sid. and sec. motion Q .

.

Do }) .. ..

Sec. mot. of the }) to the equinox

Sec. mot. of the }) a'

Do.
Do.
Do.
Do.
Do.

]) s perigee

]) *s anomaly

D's £3

D to her S
to the ]) 's S3

Trop. rev. of the ]) •

.

Sid. rev. of the }) .

,

Anom. rev. of the ])

Synodic rev. of the J)

Rev. of the ]) to her f3

Rev. of the to the ]) 's Q
Trop. rev. of the D 's perigee

Sid. rev. of the ]) 's perigee

Trop. rev. of the }) 's S3 .

Sid. rev. of the }) 's S3

One synodic rev. 5 contains

100

99

99
1336

1336
1236 10

11 3

1325

5

1342

105

Days.

27

27
27
29
27

45 51-5985

1 43 18-0900

29 2 33-5085

1 23 86-5872
29 22 15-0112

6 29 44-7884

7 53 21-3756

7 7 29-7771

19 2 51-9599

6 18 50 29-4157

4 14 9 51-1904

2 22 3 12-5660

4 14 55 42-7889

his. min. sec,

7 43 4-666725

7 43 11-501745
13 18 33-239828
12 44 2-800000
5 5 35-703570

346 14 52 36-760457
3231 11 14 45-133018
3232 13 48 53 019600
6798 6 50 41 814208
6793 9 22 45-984000

29 12 44 2 8

Days. lirs. inin. sec.

• N, B. The anomalistic year contains 365 6 13 69-24260

y 2 Motion
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wherefore we have this equation, viz.

Cos A<^ = cos — . (2)

Now, Cos 2cf) = 2 cos *<|; — I

Cos44i = 2(2 cos* 45 -I)* -I

Cos4> =2 (2 cos 1-1)^-1:

wherefore, if we put x — cos 4ip = cos — , and y = cos (p, we

get these equations,' viz.

y= 8x4 -8x^+1/ (3)

In these equations it is easy to prove that a; = cos (p = eos

4na, can never be equal to y = cos -- = cos na: and snice the

cosines of all the multiples of a are only eight in number, it fol-

lows that there can be no more than four different values of x,

and four corresponding values of ?/, that satisfy the equations.

In order to illustrate this, let all the values of a and —, that
4

have different cosines, be written in two lines, viz.

(j> : 4a, 8fl, 12a, 16a, 20a, 24a, 28a, 32a,

5a a 3a la 6a 2a,

~ : a, 2a, 3a, Aa, 5a, 6a, la, 8a,
4

the arcs placed below in the first line have the same cosines with

those above, being found by taking the difference between 17a,

or 34a. Now, if we compare the cosines of the corresponding

arcs in the two lines, it will readily appear that we shall have all

the different values of x and y, by making (p equal to one or .

other of the four arcs,

Aa, 8a, 12a, 24a:
for when we make (p equal to

1 6a, 20a, 28a, 32a,

we obtain the same values of x and y as before.

What has been said relates to the values of ip in multiples of
the arc a ; values which are exclusively determined by means of

the two equations,

Cos 4(p = cos -7
4

Sin 4<p = — sin --,

both deduced from equation (1). But if i = '—j- = 24", and

^ = Anh, then

4f ~ I = « X 360", whence
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whence we get

Cos 4<p = cos 4-
4

Sin 4(2 = sin --,
^ 4

In order to find how many different solutions of the equations

(3) are derived from the multiples of b, let all the values of f and

— that have different cosines be written in two lines, viz.

f : 41, SI, \2b, \6b, 20b, 24b, 28b,

lb, 3b, b, 5 b, 6b, 2b,

1 : b, 21, 3b, 4b, 5b, bb, lb.
4

From this it is evident that in four instances, viz. when (p =
4b, <p

— Sb, <p = \6b, and <p = 28^" j cos <p and cos ~ , that is,

X, and 7/, are unequal ; but these four instances give no more
than two values of x and two corresponding values of y in the

equations (3). In the other three instances, viz. when ip:=\2b,

^ = 2Qb, and f x 24b ; it appears that cos (p = cos — , orx = y;

and in these cases the two equations (3) coincide in one, viz,

x= Sx*—8x^ + 1,

that is 8x* — 8x* — x + I = Q,

or, which is the same,

{4x' + 2x -I) {2x + I) (x - 1) =: 0.

Now, in the equation 4x^ + 2x — 1 = 0, the values of x are

x T= cos ]2b = cos 3^, and x = cos 24b = cos 6^ ; and these

determine the points of the quindecagon that coincide with the

pentagon. In the factor 2a; + 1 = 0, Ji = cos 20^ = cos 5b ; and

this gives the points of the quindecagon coinciding with the

equilateral triangle. The remaining factor a; — I = 0, corre-

sponds to the cases when f and j are either both zero, or both

multiples of 360".

On the whole, setting aside the particular case when x = y,
the complete solution of the equations (3) will give six different

values of x and as many corresponding values of y. Of these

twelve values, two of x and two of y determine those eight

points of the quindecagon that coincide neither with the penta-

gon nor the equilateral triangle ; and the remaining values of x
and y determine all the points of the polygon of seventeen sides.

In order to solve the equations (3), let x = ^~, y = —t—'

then, by substitution,

m—n
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m— n = —3— —2{m+ny+4

7»+ n = ^-^- - 2(7«-«)4 4- 4
;

and, by adding and subtracting these,

Sm = m* {- 6ot* 7z* + n*— 16m» — 167z' + 32

From the second of these equations we get,

7i* = 8 — — — wS
4 32

n+ = 64 + —r -- ^ h 4w — 16w* -f w+

;

and these values being substituted in the first equation, we shall

obtain after reducing,

w^ — Sm-t + \m^ + 8m* — 1 = 0.

Divide all the terms of this equation by ?»', then

wJ_ -L _8wt+ 1 + 4 = 0;

and if we now put z = w— — , and substitute, we shall obtain,

x? _ 52; + 4 = 0,

or, (z-1) (2* + 2;-4) = 0.

From the factor z — 1 = 0, we get s; = 1, and hence

m = 1
m

w* = 8 — — —m*
m

m+n m—n
~ "4~j y ~ 4

•

These formulae determine two values of each of the quantities

m, n, Xy y ; and the values of x and y so obtained, are the co-

sines which, as has been shown above, belong to the quindeca-

gon.

For the polygon of seventeen sides, we have

X* 4- z — 4 =
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of z in the foregoing quadratic equation, will be 2p and 2p':

and hence

wi — - = 2pm *

w- — = 2p';

from which we derive four values of m, viz.

m = p + \/p»+ 1

/=p_ >/p^+ 1 = --
nf= p'+ \/p'^ + 1

,n"'=p'-.>/p'«+l = --^,:

And, by substituting these values in the formula for n*, we get

four corresponding values of ti, viz.

n
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^CXVI. Some Account of a Method which may he applied to the

same Purposes as Sir Isaac Newton's Method of Fluxions.

By Mr. Thomas Tredgold.

Letter I.

To Mr. Tilioch.

Sir, — 1 ou are well aware that there are not many matlieina-

ticians who are perfectly satisfied with the manner of establishing

the first principles of the fluxional calculus ; and the logical basis

of the differential calculus is still more objectionable. Perhap?i

the method, which I intend partly to explain in this letter, will

be thought less objectionable iii its principles, and that these

jjrinciples being more obvious it may be applied with greater cer-

tainty, and be more capable of improvement. I submit it how-
ever, with diffidence, to the opinions of those who have more ex-

tended knowledge, and a greater share of experience.

My method will be best explained by showing examples of its

application, which with your permission I will lay before your

readers, successively at such times as may be most convenient to

myself; applying it in the first instance to the quadrature of curves.

Let X be the abscissa, and y the corresponding ordinate of a
curve, and let the relation of x to y be expressed by the equation

xy= ax". Also, suppose the abscissa to be divided into m equal

parts, and an ordinate to be drawn at each point of division. It

is obvious that the distance between the points of division will be

equal to ^, and the abscissas, and their corresponding ordinaites,

may be expressed as under, for each point of division.

Abscissas i-, ^, ^, i^, .. .. -^ -

Ordina.es5 <|): < ^fX ^e)!' •• Kv)'-'

Now, if the arithmetical mean between two adjoining" ordi-

nates be multiplied by the distance between them, and this di-

stance be very small, the product will not sensibly di/Yer from
the true area of the curvilinear space, of which the two sides are
bounded by the two ordinates. Therefore, the area of the curvi-

linear space, which is bounded by the ordinate y, abscissa x, and
tlie curve, may be expressed by the series

;

Or,«."'^l^:±^+^"+ -^^Ji:^.X ' """"- '^^ '^'^ +
i

111
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But it will be shown in my next letter that m may be taken

of such a magnitude that the sum of the series l" + 2" + 3"-{-

4"+ ., .. Im' will not sensibly differ from -~— : and at

the same time the distance — will be so inconceivably small that
in ^

ti+l
"^

will express the true area of the curve.

If the ordinate y be expressed by ax^ + I, then
n + l

~ + Z^x = the area.
H+ 1

~~

It would be easy to multiply examples, which would afford a

happy illustration of many of the methods of obtaining fluents
;

as it is easy to perceive that the i of the method of fluxions is

equivalent to — in this method. It will also be observed that
» m

if the series does not begin from zero a correction will be neces-

sary, and may be made in the same manner as in fluxions.

in the preceding illustration the ordinates are supposed to be

perpendicular to the abscissas ; should they be inclined at any
7J + 1

angle c, the area would be expressed by '

—

'

.

What has been shown respecting the quadrature of curves is

equally applicable to other objects of calculation, such as the

contents of solids, mechanical effects, and inquiries of a like na-

ture. In this letter I shall only offer another example, which is

to find the length of a curve.

Let the abscissa be divided into m parts, and to each point of

division let an ordinate be drawn perpendicular to the abscissa.

Then, if the square of the difference between two ordinates, at

the distance — apart, be added to the square of — the sum will
r« * ' ' in

he equal to the square of the small portion of the curve inters

iepted between those ordinates.

Hence, \iy = x\ the length z of the curve may be exhibited

ab follows:

o : _0 JL

The progression will generally become more complicated when
the
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the equation of the curve is so ; it is not however my object to

show how such progressions may be summed ; but to direct the

attention of those who have more leisure to the subject.

There yet remain several illustrations of the application of

similar principles to problems which are usually done by the me-
thod of fluxions ; which will form the subjects of future commu-
nications. I am, sir, yours, &:c.

No. 2, Giove Terrace, Lisson Grove, ThoMAS TreDGOI.D.
New Road, Feb. 16, 1821.

[For a Continuation see p. 200.]

XXVII. Lunar Tables : being an Appendix to passes 244, 344,

439, of Vol, II.—p. 17, 81, 278, 354, of Phil, Magazine 1820.

Table I. The mean Motion of the Moon for 48 Cycles, con-

taining a Period of 912 Years.

Ytaid
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Table III. I'he Mean Motion ofthe Sun and Moon for xix Lunations.

.
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Table V. showing the Progression of Solar and Lunar Eclipses lor xix Years*.

an.



A Tails of the Sun's Right Ascension, &c.

Signs

O and VI.

©'s
Long.

n I

10

20|

30
40.

5o!

1
0|

i

10|

20
30
40|

50j

2 Oj

~jj
•20 1'

30
40
50

3

lolj

20li

301!

40jj

50
4 01

lo!

2o!

30
40)

50|

5 o!

10

20
30
40
50!

6 o;

10;

201

30

40,
5o!

7 oi

lol

20
30
40
50

8

R. A.

000
36-69

13-38

50-08

26-77

3-46

40-16

DifF.

4
4
5

16-85

53-54

30-24

6-94

43-63
20-33

7
8

9
10

11

57-03

33-73
10-4,

4714
23-84

0-55

11

12

12

13

14

14

37"26

13-97

50-68

27-40

411
40-83

18

17-55

54-28

3100
7-7.

44-4
21-20

18

19

20
20
21

22

5794
34-6S
11-42

48-17

24-92

1-67

22
23
23
24
25
25

26
26
27
28
28
29

38-4

15-19

51-96
28-7

5-50

4227

19-06

55-84

32-63

9-42

46"22

23-<;2!

Sec.

Var.

36-69

36-69

36-70
36-69

36-69

36-70

36-69

36-69

36-70
36-70

36-69

36-70

36-70 j-

36-70

36-70

36-71

36-70

36.71

36-71

36-71

36-71

36-72

36-71

36-72

36-72

36-73
36-7-2

36-73

56-74

36-73

36-74

//

000
0-00

001
0-01

0-02

002
002

0-03

003
iO-04

0-04

004
005

0-05

006
0-06

006
0-07

0-07

0-08

0-08

009
0-09

009
o-io

36-74

36-74

36-75

36-75

36-75

36-76

36-76

36-77

36-77

36-77

36-77

36-79

36-78

36-79

36-79
36-80

36-80

36-81

0-10

0-10

Oil

io-11

,01 2
'0-12
I

0-12

0-13

0-13

0-13

iO-14

I014

015
0-15

0-15

0-16

0-16

0-17

0-17

0-18

0-18

0-18

0-19

019

Signs

I. and VII.

R. A.

1 51 37-39

1 52 15-60

1 52 53-83

1 53 32-08

1 54 10-34

1 54 48-62

1 55 26-92

Dlff.

1 56 5"23

1 56 43-55

1 57 21-90

1 58 0-26

1 58 38-64

1 59 17-03

59 55-44'

33-87

1 12-31!

1 50-771

2 29-25^

3 7-74i

2 3 46-251
2-

4 24-771

2 5 3-33'

2 5 41-89

2 6 20-47

2 6 5907

38-21

38-23

38-25

38-26

38-28

38-30

38-31

38-32

38-35

38-36

38-38

38-39

38-41

38-43

38-44

38-46

38-48

38-49

138-51

38-52

38-56
38-56

38-5&

Sec.

V^ar.

0-62

0-63

0-63

0-63

0-63

0-63

0-64

0-64

0-64

0-64

0-65

0-65

0-65

0-65

0-65

0-66

0-66

0-66

0-66

37-681

I6-32!

54-96!

33-63!

12-32!

10 51-02

11 29-74

12 8-48

!2 47"23

13 26-01

14 4-80

14 43-61

15 22-44

16 1-28

16 40-15

17 1903
17 57-93
18 36-S5

2 19 15-78

2 19 54-74

2 20 33-71

2 21 1270
2 21 51-71

2 -22 30-74

0-66

0-67

0-67

0-67

38-60
Q.(j^

38-61

38-64

38-64

38-67

38-69

38-70

,38-72

38-74

38-75

38-78

38-79
38-81

38-83

38-84

38-87
38-88

38-90

38-92

38-93

38-96

38-97

38-99
39-01

3903

39-05

0-68

0-68

0-68

0-68
'0-68

jO-eg

|0-69

p-69
0-69

0-69

0-69

0-70

0-70

0-70

0-70

0-70

0-70

0-70

0-71

10-71

0-71

0-71

0-71

0-71

Signs

II. and VIII.

R. A.

15-25

56-90

38-58

20-27

1-98

43-71

25-46

7-22

49-01

30-81

12-63

54-47

36-33

18-21

0-10

42-01

23-95

5-89

47-86

29-85

11-85

53-87

35-91

17-96

0-04

Diff.

4 8

4 9
4 10

4 10

4 11

4 12

42-13

24-24

6-36

48-51

30-67
12-85

41-65

41-68

41-69

41-71

41-73

41-75

41-76

41-79
41-80

41-82

41.84
41-86

41-88

41-89

41-91

41-94

41-94

41-97

41-99

42-00

42-02

42-04

42-05
42-08

4209

42-11

42-12

42-15

42-16
42-18

42-19

55-04

37-25

19-48

1-7

43-99
26-27

8-58

50-88

33-21

15-.55

57-9:

40-30

4 21

4 22
4 22

4 23
4 24
4 24

22-69

5-11

47-53

29-97

12-43

5491

Sec,

Var.

0-6S
0-68

0-68

0-67

0-67

0-67

0-67

0-66

0-66

0-66

0-66

0-66

0-65

0-65

0-65

0-65

0-65

0-64

0-64

0-64

0-64

0-63

0-63

0-63

0-63

0-62

0-62

0-62

0-61

0-61

0-61

0-60

I0-6O

jo-60

iO-60

42-21

42-23
42-25

42-26
I

42-28 0-59

p-59
42-31

Sifrns V. and XI. Sijins IV and X. Siiins rrr.

42-30

42-33

42-34

42-37

42-38

42-39

42-42

42-42

42-44
42-46

42-48

42-49

iO-59

I0-58

I0-58

10-58

p-58
|o-57

|0-57

p-57
,0-57

0-56

0-56

0-56

and TX.
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TABLE continued.

tcSJ

<1
Long.

/

10

20

30
40
50

9

Signs

and VL

R. A.

1>
/

29
30
31

31
32

33

59-83

36-64

13-46

50-28

27-11

3-94

10

20
30
40
50

10

33
34
34
35
36
36

40-78
17-62

54-47
31-32
8-18

45-05

10
20
30
40
50

li

10

20
30
40
50

12

10

20
30
40
50

13

10

20
30
40
50

14

37
37
38
39
39
40

21-92

58-80

35-68

12-57

49-46
26-37

41

41
42
42
43
44

3-27

40-19

17-11

54-04

30-97

7-91

44
45
45
46
47
47

44-86
21-82

58-78

35-75
12-73

49-71

48

49
49
50
50
51

26-71

3-71

40-71

17-73

54-75

31-79

10

20
3(>

40
50

15

10

20
30
40
50

16

52
52

53
53
54

o 55

8-83:

45-87'

22-93i

59-99

37-07

1415

55
56
57
57
58
58

5124
28-34

5-44

42-56
19-60

56-82

Diff.
i Sec.

Van

»8> ts>
36-82 " ^"

0-20

0-21

o-ai

0-21

|o-22

0-22

56-82

36-83

36-83

36-84

36-84

36-86 l^l

36-87
j

36-89' ^
iO-25

0-26

0-26

0-26

0-27

36-89

36-91

36-90

36-92

36-92 ,..,„

36-93 tj,l

36-94
|o.28

36-95
I

36-97 %%
36-98 !^.3^

o6 98|Q.3j

36-00 i

37-00 |j:3|
37-00 o42
37-02 1^.3;^

37-02 ^3^
^' ^ 0-33

37 04 !

3704 (^^^\
37-06 |".33

3706 1^
34

37-08
J
34

3708 :« 35

37-09 !

—

37-10 i^35

3710 !^.36

37-13 1^.35

il M ^0,3^

37-14

Signs

L and VI

L

II. A.

*'
/ /;

2 23 9-79

2 23 48-86

2 24 27-94

2 25 7-04

2 25 46-17

2 26 25-31

27 4-47

27 43-65

28 22-84

29 2-06

29 41-30

30 20-55

2 30 59-82

2 51 3912
2 32 18-43

2 32 57-76

2 33 37-11

2 34 16-48

2 34 55-87

2 35 35-28

2 36 14-71

2 36 54-15

2 37 33-62

2 38 13-11

38 52-61

39 32- 14

40 11-68

40 51-25

41 30-83

42 10-44

42 50-06

43 29-70

44 9-36

44 4905
45 28-75

2 46 8-47

46 48-21

47 27-97

48 7-76

48 47-56

49 27-38

50 7-22

Diff.

50 47-08

51 26-96

52 6-87

52 46-79

53 26-73i

54 6-69

3907
3908
3910
3913
39-14

39-16

39-18

3919
39-22

39-24

39-25

3927

39-30

39-31

39-33

39-35

39-37

39-39

39-41

39-43

39-44

39-47

39-49

39-50

39-53

39-54

39-57

39-58

39-61

59-62

39-64
39-66

39-69

39-70

39-72

39-74

39-76

39-79
39-80

39-82

39-84

39-86

39-88

39-91

39-92

3994
39-96

39-98

Sec.

Var.

0-71

0.72
0-72

0-72

0-72

0-72

0-72

0-72

0-73

0-75

0-73

0-73

0-73

0-73

0-73

0-73

0-73

0-73

0-74

0-74

0-74

0-74

0-74

0-74

0-74

0-74

0-74

0-74

0-74

0-74

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

075

Signs

IL and VIIL

R. A.

25 37-40

26 19-90

27 2-43

27 44-96
28 27-52

29 10-09

29 52-67

30 35-27

31 1788
32 0-51

32 43-15

33 25-81

Diff.

34 8-49

34 5117
35 33-88

36 16-59

36 59-32

37 42-07^

4 38 24-83

4 39 7-60

4 39 50-39

4 40 33-19

4 41 16-01

4 41 58-83

42 41-68

43 24-53

44 7-40

44 50-28!

45 33-18

46 16-09

46 59-01

47 41-94

48 24-89

49 7-85

49 50-82

50 33-80

4 51 16-80

4 51 59-81

4 52 42-83

4 53 25-87

4 54 8-91

4 54 51-97

55 35-041

56 18-121

57 1-21!

57 44-3 1!

58 27-43'

59 10-55i

42-50

42-53

42-53

42-56

42-57

42-58

42-60

42-61

42-63

42-64
42-66

42-68

42-68

42-71

42-71

42-73

42-75

42-76

42-77

42-79
42-80

42-82

42-82

42-85

42-85

42-87

42-88

42-90

42-91

42-92

42-93

42-95

42-96

42-97

42-98

43-00

43-01

4302
43-04

43-04
43-06

43-07

43-08

4309
43-10

j

43-12
1

4312

43-141

Sec.

Var.

0-55

0-55

0-55

0-54

0-54

0-54

0-53

0-53

0-53

0-52

0-52

0-52

0-52

0-51

0-51

0-50

0-50

0-50

0-45

0-44

0-44

0-44

0-43

0-43

0-43

0-42

0-42

0-41

0-41

0-41

0-40

0-40

0-39

0-39

039
38

bc33

0-49

0-49

0-49

0-48

0-48

0-47

0-47

0-47

0-46

0-46
i

0-46

0-45

"si}rnr'"Tr~aiKr"x7r Signs IV. and X. Signs III, and IX.
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10
•20

30
40
50

17
I

10

20
30
40,

50!

10

20
30
40
50,

19

10

20
30
40i

50
120

10

20
30
40
50

21

10'

20
30
40
50.

22 0,

loi
20

50i
40i

50
1^

10
20'

30
401

50;

24

Signs

O and VI.

R. A.

59 33-96
1112
48-28

1 25-45

2 2-64

2 39-83

17-03

54-24

31-46

8-69

45-93
23-18

7 0-44

7 37-71

8 1500
8 52-29

9 29-59

10 6-91

10 44-23
11 21-56

11 58-91

12 56-27

13 13-64

13 51-02

14 28-41

15 5-81

15 43-22

16 20-65

16 5809
17 35-54

IS 13-00

IS 50-47

19 27-95

20, 5-45

20 42-96

21 20-48

21 58-01

22 35-56

23 13-11

23 50-69

24 28-2

25 5-86

25 4347
26 21-10

26 58-73

27 36-38

28 14-04

28 51-71

37-26
0-42

0-42

0-42

3/ 30 1^..^
37-32

1^4^

37-27

37-29

37-29

|0-43

57-32

37-39

37-40

37-41

37-43

37-44

37-45

57-46

37-47

37-48
37-50

37-51

37-52

37-53

37-55

37-55

37-58

37-58

37-59

37-61

37-63

3763
37-65

37-66

37-67

37-69

Signs

and VIL

R. A.

54 46-67

55 26-67

56 6-69

56 46-74

57 26-80

58 6-88

58 46-98

59 -27-11

7-25

47-41

1 27-59

2 7-80

2 48-02

3 28-27

4 8-53

4 48-81

5 29-12

6 9-44

6 49-79

7 3015
8 10-54

8 50-94

9 31-37

10 11-82

10 52-28

11 32-77
12 1-5-27

12 53-80

13 34-35

14 14-92

14 55-51

15 36-11

16 1674
16 57-39

17 38-06

18 18-75

3 18 59-46

3 19 401.
3 20 20-94

3 21 17
3 21 4250
3 22 23-31

3 23 414
3 23 44-99

3 24 25-86

3 25 6-75

3 25 47-66

3 26 28-59

Diff.

Signs V. aiid XI.

Soc.

Var.

40-00
40-02

40-05

40-06

40-08

40- 10

40-13

40-14

40- 16
40-18

40-21

40-22

40-25

40-26

40-28 i

40-31

40-32

40-35

40-36

40-39

4040
40-43

40-45

40-46

0-75

,0-75

0-75

0-75

0-75

.0-75

0-75

,0-75

,0-75

p-75
,0-75

0-75

0-75

0-75

0-75

0-75

0-75

0-75

40-59
I

40-60 ^l
40-63 i";

40-65 ''

40-67 ^Q.t

40-69 "

;

40-71 I-

40-73 t
40-75 t

40-79 If

40-81
jj

40 83

40-85

40-87

40-89

4091
40-93

40-95

0-74

0-74

0-74

0-74

0-73

0-73

II,

Signs

and VIII.

R. A.

4 59 53-69

5 36-84

5 1 19-99

5 2 3-16

5 2 46-34

5 3 29-53

12-73

55-94

39-16

22-39

5-63

48-88

8 32-14

9 15-40

9 58-68

10 41-97
11 25-26

12 8-57

12 51

13 35-20

14 18-54

15 1-88

15 45-22

16 28-58

17 11-94

17 55-31

18 38-69

19 •22-08

•20 548
20 48-83

21 32-29

22 15-71
•22 59-13
23 42-56

24 -2600

25 9-44

25 52-89

26 36-35
•27 19-81

28 3-28

28 46 76
•29 30-24

5 30 15-73

5 30 57-22

5 31 40-72

5 32 24-23

5 23 7-74

5 33 51-25

Diff.
I Sec.

Var.

43-15

43-15

4317
43-18

43-19

43-20

43-21

43-22

43-23

43-24

43-25

43-26

43-26

43-28

43-29

43-29

43-31

43-31

43-32

43-34

43-34

43-34

43-36

43-36

43-37

43-38

43-39

43-40

43-40

43-41

43-42

43-42

43-43

45-44

43-44

43-45

43-46
43-46

43-47

43-48

43-48

0-38
I

0-37!

0-37 i

0-36
i

0-36:

0-36

0-35

0.35

0.34
0-34

0-34

0-33

0-33

0-32

0-32

0-31

0-31

0-31

030
0-30

0-29

0-29

0-28

0-28

027
027
0-27

0-26

0-26

0-25

0-25

024
jO-24

0-23

iO-23

0-23

0-22

0^22

0-21

0-21

0-20

K)-20

43 49 I-

43-49

43-50

43-51

43-51

4351

43-52

019
019
0-lS

018
|0-18

0-17

£?3
< S

Signs IV. and X. ii Signs III, and IX.
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XXIX. On Sound<! inaudible by certain Ears. By William
Hyde Wcllaston, M.D. P.R.S^'

It is not my intention to occupy the time of this Society with

tlie consideration of tliat mere general dulhiess to the impression

of all kinds of sound which constitutes ordinary deafness, but to

rcciucst its attention to certain peculiarities that I have observed

with respect to partial insensibility in different states of the ear,

and in dififerent individuals ; for I have found that an ear, which

would be considered as perfect with regard to the generality of

sounds, may, at the same time, be completely insensible to such

as are at one or the other extremity of the scale of musical notes,

the hearing or not hearing of which seems to depend wholly on

the pitch or frequency of vibration constituting the note, and not

upon the intensity or loudness of the noise.

Indeed, although persons labouring under common deafness

have an imperfect perception of all sounds, the degjee of indi-

stinctness of different sounds is commonly not the same ; for it

will be found upon examination, that they usually hear sharp

sounds much better Than low ones ; they distinguish the voices of

women and children better than the deeper tones in which men
commonly speak; and it may be remarked, that the generality

of persons accustomed to speak to those who are deaf, seem
practically aware of this difference, and, even without reflecting

upon the motives which guide them, acquire a habit of speaking

to deaf persons in a shriller tone of voice, as a method by which
they succeed in making them hear more effectually than by
merely speaking louder.

In elucidation of this state of hearing, which casually occurs

as a malady, I have observed, that other ears may for a time be
reduced to the same condition of insensibility to low sounds. I

was originally led to this observation, in endeavouring to investi-

gate the cause of deafness in a friend, l)v trial of different modes
of closing, or otherwise lessening the sensibility of my own ears.

I remarked that, when the mouth and nose are shut, the tym-
panum may be so exhausted by forcible attempt to take breath

by expansion of the chest, that the pressure of the external air is

strongly felt upon the membrana tympani, and that, in this state

of tension from external pressure, the ear becomes insensible to

grave tones, without losing in any degree the perception of

sharper sounds.

The state to which the ear is th js reduced by exhaustion, may
even be preserved for a certain time without the continued effort

of inspiration, and without even stopping the breath, since by

* From the Trarviactioiis of the Royal Socictv for 1820, Part IT.

A a 2
'

sudden
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sudden cessation of the effort, the internal passage to the ear be-
comes closed by the flexibility of the Eustachian tube, which acts

as a valve, and prevents the return of air into the tympanum.
As the defect thus occasioned is voluntary, so also is the remedy;
for the unpleasant sensation of pressure on the drum, and the
partial deafness which accompanies it, may at any instant be re-

moved by the act of swallowing, which opens the tube, and, by
allov.'ing the air to enter, restores the equilibrium of pressure ne-
cessary to the due performance of the functions of the ear.

In my endeavours to ascertain the extent to which this kind
of deafness may be carried, some doubt has arisen, from the dif-

ficulty of finding sounds sufficiently pure for the purpose. The
sounds of stringed instruments are in this respect defective ; for

unless the notes produced are free from any intermixture of their

sharper chords, some degree of deception is very liable to occur
in the estimate of the lowest note really heard. I can, neverthe-
less, with considerable confidence, say, that my own ears may be
rendered insensible to ail sounds below F marked by the base

cliff. But as I have been in the habit of making the experiment
frequently, it is probable that other persons who may be inclined

to repeat it, will not with equal facility effect so high a degree

of exhaustion as I have done. To a moderate extent the ex-
periment is not difficult, and well worth making. The effect is

singularly striking, and may aptly be compared to the mechanical
separation of larger and smaller bodies by a sieve. If I strike

the table before me with the end of my finger, the whole board
sounds with a deep dull note. If I strike it with my nail, there

is also at the same time a sharp sound produced by quicker vi-

brations of parts around the point of contact. When the ear is

exhausted it hears only the latter sound, without perceiving in

any degree the deeper note of the whole table. In the same
manner, in listening to the sound of a carriage, the deeper rum-
bling noise of the body is no longer heard by an exhausted ear

j

but the rattle of a chain or loose screw remains at least as audible

as before exhaustion.

Although I cannot propose such an experiment as a means of

improving the effect of good music, yet, as a source of amuse-
ment even from a defective performance, I have occasionally

tried it at a concert with singular effect; since none of the

sharper sounds are lost, but by the suppression of a great mass

of louder sounds, the shriller ones are so much the more distinctly

perceived, even to the rattling of the keys of a bad instrument,

or scraping of catgut unskilfully touched.

Those who attempt exhaustion of the ear for the first time,

rarely have any difficulty in making themselves sensible of ex-

ternal pressure on the tympanum; but it is not easy at first to

relax
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relax the effort of inspiration with sufficient suddenness to close

the Eustachian tube, and thus maintain the exhaustion ; neither

is it very easy to refrain long together from swallowing the saliva,

which instantly puts an end to the experiment.

I may here remark, that this state of excessive tension of the

tympanum is sometimes produced by sudden increase of exter-

nal pressure, as well as by decrease of that within, as is often

felt in the diving-bell as soon as it touches the water; the pres-

sure of which upon the included air closes the Eustacliian tube,

and, in proportion to the descent, occasions a degree of tension

on the tympanum, that becomes distressing to persons who
have not learned to obviate this inconvenience. Those who are

accustomed to descend, probably acquire the art of opening the

Eustachian tube by swallowing, or incipient yawning, as soon as

the diving-bell touches the water.

It seems highly probable that, in the state of artificial tension

thus produced, a corresponding deafness to low tones is occa-

sioned ; but, as I never have been in that situation, I have not

had an opportunity of ascertaining this point by direct experi-

ment.

In the natural healthy state of the human ear, there does not

seem to be any strict limit to our power of discerning low sounds.

In listening to those pulsatory vibrations of the air of which
sounds consists, if they become less and less frequent, we may
doubt at what point tones suited to produce any musical ef-

fect terminate
;

yet all persons but those whose organs are pal-

pably defective continue sensible of vibratory motion, until it

becomes a mere tremor, which may be felt and even almost

counted.

On the contrary, if we turn our attention to the opposite ex-
tremity of the scale of audible sounds, and with a series of pipes

exceeding each other in sharpness, if we examine the effects of
them, successively upon the ears of any considerable number of

persons, we shall find (even within the range of those tones

which are produced for their musical effects) a very distinct and
striking difference between the powers of different individuals,

whose organs of hearing are in other respects perfect, and shall

Juive reason to infer, that human hearing in genera! is more
confined than has been supposed with regard to its perception of
very acute sounds, and has probably, in every instance, some de-
finite limit, at no great distance beyond the sounds ordinarily

heard.

It is now some years since I first had occasion to notice this

species of partial deafness, which I at that time supposed to be
peculiar to the individual in whom I observed it. While I was
endeavouring to estimate the pitch of certain sharp sounds,!

remarked
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remarked in one of my friends a total insensibility to the sound
of a small organ pipe, which, in respect to acuteness, was far

within the limits of my own hearing, as well as of others of oup
acquaintance. By subsequent examination, we found that his

cense of hearing terminated at a note four octaves above the mid-
die E of the piano-forte. This note he seemed to hear rather

imperfectly, but he could not hear the F next above it, although

his hearing is in other respects as perfect, and his perception of

musical pitch as correct, as that of any ordinary ears.

The casual observation of this peculiarity in the organ of

hearing, soon brouglit to my recollection a similar incapacity in

a near relation of jny own, whom I very well remember to have

said, when I was a boy, that she never could hear the chirping

that commonly occurs in hedges during a summer's evening,

which I believe to be that of the Qryllus campestrii.

I have reason to think that a sister of the person last alluded

to had the same peculiarity of hearing, although neither of them
was in any degree deaf to common sounds.

The next case which came to my knowledge was in some de-

gree more remarkable, in as much as the deafness in all proba-

bility extended a note or two lower than in the first instance.

This information is derived from two ladies of my acquaintance,

who agree that their father could never hear the chirping of the

common house sparrow. This is the lowest limit to acute hear-

ing that I have met with, and I believe it to be extremely rare.

Deafness even to the chirping of the house cricket, which is se-

veral notes higher, is not common. Inability to hear the piercing

squeak of the bat seems not very rare, as I have met with several

instances of persons not aware of such a sound. The chirping,

which I suppose to be that of the gryllus campsstris, appears to

be rather higher than that of the bat, and accordingly will ap-

proach the limit of a greater number of ears ; for, as far as I am
vet able to estimate, human hearing in general extends but a few

notes above this pitch. I cannot, however, measure these sounds

with precision ; for it is difficult to make a pipe to sound such

notes, and still more difficult to appreciate the degree of their

acuteness.

The chirping of the sparrow will vary somewhat in its pitch,

but seems to be about four octaves above E in the middle of the

piano-forte.

The note of the bat may be stated at a full octave higher than

the sparrow, and I believe that some insects may reach as far as

one octave more ; for there are sounds decidedly higher than that

of a small pipe one-fourth of an inch in length, which cannot be

far from six octaves above the middle E. But since this pipe is

at the limit of my own hearing, I cannot judge how much the

note
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note to which I alhide might exceed it in acuteness, as my know-
ledge of the existence of this sound is derived wholly from some
voung friends who were present, and heard a chirping, when I

was not aware of any sound. I suppose it to have heen the cry

of some species oi gryllus, and I imagine it to differ from the

grylliis cawpestris, because I have often heard the cry of that

insect perfectly.

From the numerous instances in which I have now witnessed

the limit to acuteness of hearing, and from the distinct succes-

si(m of steps tiiat I might enumerate in the hearing of different

friends, as the result of various trials that I have made among
thcni, I am inclined to think, that at the limit of hearing, the

interval of a single note between two sounds may be sufficient

to render the higher note inaudible, although the lower note i«

heard distinctly.

The suddenness of the transition from perfect hearing to total

want of perception, occasions a degree of surprise, which renders

an experiment on this subject with a series of small pipes amon^
several persons rather amusing. It is curious to observe the

change of feeling manifested by various individuals of the partv,

in succession, as the sounds ajjproach and pass the limits of their

licaring. Those who enjoy a temporary triumph, are often com-
pelled, in their turn, to acknowledge to how short a distance their

little superioritv extends.

Though it has not yet occurred to me to observe a limit to the

hearing of sharp sound in any person under twenty years of age,

I am persuaded, by the account that I have received from others,

that the youngest ears are liable to the same kind of insensibility.

I have conversed with more than one person who never heard
the cricket or the bat ; and it appears far more likely that such
sounds were always beyond their powers of perceptioUj than tliait

they never had been uttered in their presence.

The rangeof human hearing comprised between the lowest note*

of the organ and the highest known cry of insects, includes more
than nine octaves, the whole of which are distinctly perceptible

by most ears, although the vibrations of a note at the higher ex-
treme are six or seven himdred fold more frequent than those

which constitute the gravest audible sound.

Since there is nothing in the constitution of the atmosphere to

prevent the existence of vibrations incomparably more frequent

than any of which we are conscious, we may imagine that ani-

li^als like the grylli, whose powers appear to commence nearly

where ours terminate, may have the faculty of hearing still sharper

sounds, which at present we do not know to exist ; and that there

may l>e other insects hearing nothing in common with us, but
endued with a power of exciting, and a sense that perceives vibra*-

lions
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tions of the same nature indeed as those which constitute our
ordinary sounds, but so remote, that the animals who perceive

them may be said to possess another sense, agreeing with our

own solely in the medium by which it is excited, and possibly

wholly unaffected by those slower vibrations of which we are

sensible.

I should be always most unwilling to occupy the time of this

Society with idle speculations on mere possible modes of exist-

ence, and should not have called its attention to this subject,

had I not observed several curious facts which I thought might
prove interesting, and may serve to justify some latitude of con-

jecture beyond the strict evidence of our senses.

XXX. Oil the Constitution ofaqueous Ammonia. By Andrew
Ure, M.D. Professor of the Andersonian Institution^ ^c.

J.N the article Ammonia of the Dictionary of Chemistry, lately

published, after giving the valuable table of Sir H. Davy, I have
said, " Probably the quantity of ammonia stated in the above

table is too high by about 1 per cent." This remark was ha-
zarded in consequence of some results which I obtained, in a

train of experiments which I instituted four years ago, with the

view of constructing new tables of the aqueous solutions of the

alkalies, earths, and most important neutral salts.

The difference between Mr. Dalton's table of aqueous am-
monia, adopted by Dr. Thomson in the last two editions of his

System, and the tables of Sir H. Davy and my own, induced me
lately to perform the following experiments, the results of which

will, I hope, prove acceptable to practical chemists.

I impregnated distilled water with pure ammoniacal gas, till

its specific gravity at 60° was found to be exactly 0'900. 500
grains of this, mixed with 500 grains of distilled water, and
agitated in a close phial, gave, after a proper interval to ensure

intimate combination, a specific gravity at t)0° F. of 0-94550

While the mean sp. gr. of the components is . , . . 0" 94737
500 grains of this diluted water of ammonia being combined

with 500 grains of distilled water, formeu a compound having a

specific gravity of .. .. .. .. .. 0'97130

While the mean sp. gr. of the components is . . . . 097297
Hence we see that the remarkable expansiveness, which am-

monia carries into its first condensation with water, continues

in the subsequent dilutions of its aqueous combinations. This

curious property is not peculiar to pure ammonia, but belongs,

I have found, to some of its salts. Thus sal ammoniac, by its

union with water, causes an enlargement of the total volume of

the



On the Constitution oj aqueous Ammonia, 193

the compound, beyond the volume of the constituents of the so-

lution. Or the specific gravity of the saturated solution is less,

than the mean sp. gr. of the salt and water. I know of no salts,

with which this phaeuomenon occurs, except the ammoniacal.

From the above experiments we may infer, that when Mr.
Dalton affirmed that the progressive dilutions of water of am-
monia are effected without changing the mean volume or den-

sity of the compound, he had been led into the mistake, pro-

bably by the imperfection of his instruments for taking specific

gravity.

In endeavouring to ascertain the quantity of real ammonia in

the aqueous compounds, I took the most diluted of the above

waters, to prevent the chance of any ammonia being exhaled

during the experiments.

(1). 100 grains of the ammoniacal water, sp. er. 0*9713, con-

taining 25 grains of the strongest, required for neutralization,

of dilute sulphuric acid, a quantity equivalent to 17*7 grains of

distilled and thoroughly concentrated oil of vitriol. Hence we
have this proportion in the system oi prime equivalents,

6-125 : 2-125 : : 17-7 : 6-14, which number multiplied by 4,

gives 24*56, for the real ammonia, in 100 by weight of the

strongest water.

After careful evaporation in aplatinacapsule,24-3grainsof sul-

phate of ammouia were obtained. My former researches on the

ammoniacal salts, published in 1817, showed that this desiccated

salt retained one prime equivalent of water. Hence we say

8-25 : 2-125 : : 24*3 : 6-25, which multiplied by 4, gives 25
for the grains of ammonia in 100 of the water at OQOO.

(2). 100 grains of the water of 0'9713 were saturated with

a quantity of dilute muriatic acid,equivulent, by my table in the

Dictionary, to 13-5 grains of chlorine ; and yielded after cautious

evaporation, in a platina capsule, 20*3 grains of dry sal ammo-
niac. From the saturation- experiment, we have this propor-

tion :

4 5 : 2-125 : : 13-5 : 6*375, which multiplied by 4, gives 25*5

for the ammonia in 100 gr. of the water of ()-900. From the

saline product we obtain this proportion :

6-75 : 2-125 : : 20-3 : 6-39; and 6 39 x 4= 25-56= the am-
monia in 100 of the water of 0-900.

(3). 100 grains of the same dilute ammonia, being saturated

with nitric acid, yielded 28-7 grains of dry nitrate. But I have
formerly shown that the desiccated nitrate retains a prime equi-

valent of water. Hence
10(= 6-75 + 2-125+ M25) : 2-125 : : 28-7 : 6-1; and 6-1 x

4 =24-4, a quantity somewhat less than the preceding results, as

Vol. 57. No.275. JVrarc/n821. Bb might
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might be expected from the greater volatility and decomposalility

of this salt; but still according sufficiently well with the above
equivalent (or atomic) constitution.

The experiments with the sulphuric and muriatic acids were
several times repeated, so that I have no doubt but we may
safely estimate the real alkali in 100 grains of the water of am-
monia of O'DOO, to be not less than 25 grains. Sir H. Davy
makes it 26, and Mr. Dalton 22-2.

I am preparing a complete table for every density interme-

diate between O'OOO and 1*000. Meanwhile the following rule

for ascertaining the proportion of ammonia, will be found con-

venient and tolerably correct. Subtract the number denoting

the specific gravity of the aqueous ammonia, expressed in three

integers, from 997, and divide the remainder by 4 ; the quo-
tient ivill be the per centage of alkali.

Examples. Thus, the density is 945 '5. What is the per

centage of ammonia ?

997 -945-5 = 5 1-5; and^= 12-875 = the ammonia in 100

grains of the water.

The specific gravity is 971*3. The proportion of the consti-

tuents is sought.

997-971-3 = 25-7; and^ = 6-425, for the ammonia;

and of course 93-575, for the water present. Both these de-

terminations are, I believe, very near the proportions as given by

experiment.

Since 75 of water become, in water of ammonia of 0*900,

100 by weight, and 111-11 by measure ; it is evident, that 6-75

ill bulk of water, become 10 in bulk of that aqueous ammonia ;

for 6*75 : 10 : : 75 : 11 1'l 1. A slight typogra])hical error re-

quires to be corrected in the second column of the article Am-
monia of the Dictionary. " Correcting the first error, where

6 is substituted for 9," should be read, " where 6 is substituted

for 6*75."

If we reckon 25 to be the true per centage of alkali in the

above water ; and the weight of 100 cubic inches of the gas to

be 18 grains, then 75 grains of water combine with 138-88 cu-

100 X ^5
bio inches of gas (= —ii~)»

^^ ^ grain of water combines

with 1-852 cubic inches, equivalent to 467*63 grain measures;

(= 1-852 X 252-5). Thus 1 volume of water condenses 467*63

volumes of gas, and becomes 1*48 in volume of aqueous ammo-
nia of 0*900. And if these 1-48 volumes contain 467-63 of gas,

1 volume of the water will contain 316 of gas.

We
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We thus see that the statement which Dr. Thomson gave in

his 5th edition, and which is repeated in the 6th, is still wider

of the truth than I have represented it in the Dictionary. He
says. Water condenses 780 times its volume of the gas, and be-

comes of specific gravity 0-900. I allowed him inadvertently

two-thirds of the quantity, or 520 volumes, which is too much.
At the head of the 3d column, for " 520 volumes," it should

have been 443 volumes. It is also said, "Sir H. Davy's table

differs very little from that of Mr. Dalton, the truth probably

lying between them." Now, if we consider the enormous error

of Dr.Thomson's number 36 per cent., corresponding to his /SO
volumes ; Mr. Dalton's number 22*2 is but an inconsiderable

deviation from Sir H. Davy's number 26, which is undoubtedly

very near the truth.

Glasgow, Feb. 20, 1821.

Glasgow, March 21, 1821.

Since writing the preceding account, the prosecution of my
new system of chemical analysis, announced in the introduction

to the Dictionary, of which you have been pleased to give so

kind a report, has led me to construct the following table of

the aqueous combinations of ammonia. The experiments, on
which it is founded, were conducted with every refinement of

precision which I could think of.

It will be observed that the initial quantity, 26*5, or the real

ammonia in water of density 0900, is somewhat greater than

that formerly deduced. This increase is owing to the prevention

of exhalation of ammonia during the process of experimenting;

a pretty dilute water being employed, and its exact neutralization

with acid being rapidly accomplished. If, on the other hand,
one hundred grains of water, whose density is 0"9455, be exposed
during its neutralization, in a capsule for a few minutes, half a
grain of ammoniacal gas may escape, which will cause a defi-

ciency of one per cent, in the estimate of alkali in water of
0'900. The terms marked with the asterisk are experimental:
the others are interpolated. The error in any of them cannot
amount, I believe, to more than a small fraction of one per
cent.

B b 2 Table
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Table of the Quantity of Ammonia in 100 Parts, ly Weight

t

of its aqueous Combinations at successive Densities.
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exactly one and a half of such water of ammonia. 100 grains of

this water contain 147*2 cubic inches of gas. Hence one grain

of water holds condensed in such aqueous ammonia, two cubic

inches of the gas ; or one volume of" distilled water is united to

505 volumes of gas.

It is a remarkable coincidence, that one volume of water when
converted into aqueous muriatic acid, specific gravity 1'200

; or

into aqueous ammonia, specific gravity 0.900, expands in either

case into a volume and a half.

If from 99S we deduct the specific gravity of water of am-
monia, expressed in three integers, the remainder, divided by 4,
will give for a quotient the quantity of alkali contained in all such

liquid ammonia as is used in medicine, or in chemical researches,

viz. between specific gravities 0*936 and 0*980.

XXXI. Right Ascension, Declination, and Passage of the Me-
ridian of Ceres ; and true apparent Right Ascension of Dr,
Maskelyne's 3(j Stars for every Day in the Year 1821,

By the Rev. J, Grooby.

[Continued from p. 133.]

Right Ascension, ^c. of Ceres,
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XXXII. Some Account ofa Method which may le applied to the

same Purposes as Sir Isaac Newtom's Method of Fluxionu
By Mr. Thomas Tredgold.

Letter II.

To Mr. Tilloch.

Sir,— In my first letter (see p. 177 of this Number) on this

subject, I explained a method of exhibiting the areas and the

lengths of curves by means of progressions, I intend to show
how the same principle may be applied to other parts of the

method of fluxions ; but, before I proceed further, it will be ne-
cessary to show how such progressions may be summed : not that

the problem has not been previously treated, but only because I

follow a method of my own, which, perhaps, has advantages not
common to other methods.

Assume a progression of the following form, and range the

first differences of the adjoining terms below it : thus

+ a'+{a+ d)"+{a+ 2d)"+ . , . .{a+[m-.\]df-\-{a+ mdf.

a\{a+d)''-a%{a+ 2df-{a+ dy\..{a+mdy'-{a+[m-l]d)'''

Then, it is easily proved that the last term of the progression

is equal to the sum of all the differences. Also, if the second

differences be taken, the last term of the first differences is equal

to the sum of the second differences; and so of any other order

of differences.

For example : If w = 1, the differences will be a, d, d, d, &c.

and if S be taken to represent the sum of these differences,

S = a + md.
Also, if « = 2, then the differences will become

a, 2ad+d\ 2ad'\^d\ 2ad-\- {2m—\)d\
and their sum S = {a-\-mdY.

When a = the progression becomes extremely simple, and

under this form I intend to show its application.

Prog. + ^''+ (2^)"+ {Mf+ ([w-l]i)"+ {mdf.

Diff^ d^(2c2)"-(i", (3c/)"-(2ti", (wz(i)"-([w-ljd)"'

By means of this progression, any other which increases or

decreases by the same law as the differences may be summed.
This is effected by comparing the last term of the proposed one
with the last difference of this progression : and if both be ex-

pressed by the same power or powers of m, with constant quan-
tities J it only remains to determine the value of d, which is a

constant
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constant quantity introduced in the above progression for the

purpose of rendering it capable of being compared with progres-

sions into which constant quantities enter.

As an example I shall take the progression

"-4t1^(i + (^+2'') + C^"+3")+ (m-ir+^«")
2m" "^^ ^

which, I have shown in my First Letter^ will express the area of a

curve of which the ordinate is ax and the at)scissa x.

n+l / ,1 ,,>^

The last term of this progression is ——: X \rn— \ -^m \.

2m

And to make the last difference of the assumed progression con-

tain the same powers of Tra, when reduced, it must be

, ,\n+l /p i-'Ai+l j"+l., / "+• r n"+l\
{md) — (^[w— Ijrf^ =tt X^7» — [w~l] ^.

Making

. x([m— 1] +7n )=a x(wi —[m— 1] h we

find d — "—
: X ( r —^ ). But the sum of the

2ni m — [m— IJ

•11 I /
^\''+l "-^""^^ ///«"+ [w-l]" \

proo-ression will be \ma) ——-— x ( )

.

m — [m— 1] '

If the numerator and denominator of the latter part of this

expression be expanded by means of the binomial theorem, we
obtain the sum of the progression under the form

/

,

— l_L„rj— 1 —2 n— 1 n—2 —3
, »

nx J 5
„ , I ^ \, — 1 , n— 1 —2 n- 1 n—2 —3

, on+l Jl—nm +n »n n . in +&c.
( 3 3 4

It will readily be seen that the sum of the progression can

never be accurately represented by — except when «= 1 ; but

it is evidently nearer to the true sum in proportion as the value

of 7n is increased.

Let AC be a straight line, and make AB, ab, afb', ol'h", &c.
each perpendicular to it ; then, if AB, ai, aU, iic. represent

^^n+l

the successive differences between and the true sum of then+ I

progression corresponding to certain increased values of w, and
if a line be drawn through the points B, b, b', &c. it will con-

tinually approach the line AC, as a curve does to its asvmptote

;

Vol. 57. No. 275. March 1821. C c
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but so long as m is any imaginable number these lines will not

meet. It is therefore clear that we cannot express the area of

n+l
ax

a curvilinear space accurately by — if it depends upon the

sum of the progression being accurately given by the same ex-

pression. But it is obvious that in proportion as we increase the

value of w, the progression approaches nearer to the true area of

the space, because — becomes less; and if we suppose this ap-

proach to accuracy to be measured by a deflexion of the line AC
towards B Z''"', the two lines must ultimately meet. And as we
<an always suppose the value of m to be such that they would

n+l
meet : — must truly express the area.'n+l
The truth of the result is a consequence of the causes of error

neutralising one another, and which necessarily flows from the

method of investigation. The result is essentially the same as is

obtained by the method of fluxions ; indeed it is one of the most

important of the rules of that celebrated method investigated by

common processes. I much suspect that neither Sir Isaac New-
ton nor Leibnitz ever understood the real nature of the method

of fluxions ; if this suspicion be well founded (and the obscure

or erroneous reasoning of its authors renders such a suspicion

justifiable), there will be little difficulty in accounting for Sir

Isaac's tardiness in publishing his discoveries. Under any other

point of view his conduct appears inconsistent.

I shall most likely be accused of presumption in making the

preceding remarks; but i would rather believe that the method

of fluxions was the result of repeated trials, than that its author

was indifferent about the progress of science, or that he wished

to reserve to himself, as a miser does his gold, that which was a

thousand times more valuable to his fellow men.

I am, sir, yours &c.

No. 2, Grove Terrace, March 14, 1821. TlIOMAS Tredgold.

XXXIII. On
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XXXIII. On the Action of the Voltaic Pile upon the Magnetic

Needle. By M. Boisgkraud Jan.

{Read in the Academy oj Sciences^ 9ih Nov. 1S20.)

1 WAS witness in the sitting of the I Ith September last, to some

experiments relative to the action of the pile on the magnetic

needle, which were repeated by M. Arago, and of which M. CErsted

is the inventor. These newly observed phaenomena inspired me
with a lively interest; I hastened to renew the experiments, and

saw my attempt crowned with success. I did not stop at these

first attempts ; I made new trials, in which I obtained results

which appeared to me interesting, and which may perhaps assist

in explaining this sort of phasnomena. I shall confine myself to

reporting those which I conceive to be new.

I made use of a Galvanic trough of twenty pairs of the old

construction, and of little power. The conducting wire was com-

posed of two wires of platina of small diameter ; they communi-
cated with the poles of the pile, by means of brass wires of a dia-

meter more considerable. I endeavoured to increase the eflfects

of mv first pile, by uniting it to a second exactly the same, iu

such a manner as to form a battery. This arrangement of the

apparatus gave me occasion to ascertain that the metallic arc

which joined the extreme poles, was not the only one susceptible

of making the needle deviate; the intermediary arc, which united

one of the piles to the other, produced the same effect, and ob-

served the same laws. I was even able to approximate the ef-

fects of the two arcs; and according as they tended, by their re-

spective positions, to produce a deviation in the same or in an

opposite direction, the eflfects were augmented or diminished.

The nature of the conductors in these experiments appeared

to me to have a great influence. Thus, a simple leaf of paper

dipped in the liciuid of the troughs of the pile sufficed to diminish

the effect considerablv, when it was interposed between the con-

ducting wires of my apparatus; a short piece of charcoal, partly

dipped iu water, destroyed it entirely*.

The following, is in this respect, a fact remarkable enough.

Having placed the magnetic needle under the intermediary are

in such a manner that a strong deviation was produced when I

made the two extreme poles commvmicate by a metallic arc, it

was not so when I established the communication with my two

hands : however, I experienced a shock rendered the more dis-

* Some experiments since made by M. Ampere, with an apparatus of

small power, proved that charcoal (especially if incandescent) doe? not

entirely destroy the effects. Water charged wth arid produces the same
eSect-

C c 2 agreeable
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agreeable^ from having a slight wound near that part of the finger

which was plunged in one of the troughs of the pile.

I endeavoured, at the desire of M. Poisson, but in vain, to ob-

tain with my apparatus effects at a distance, by terminating my
wires of platina with very sharp points ; contact was always ne-

cessary to produce a sensible deviation.

These facts have led me to conclude that the nullity of action

in a Voltaic column of fifty-eight pairs (whether horizontal or

vertical) must be attributed at least as much to the imperfect

conducting power of the wrappers of wet cloth, as to the small di-

mension of the discs (that of about a six-franc j)iece). However,
this pile gives a shock strong enough.

I remarked that it is very easy, by means of a battery com-
posed of two piles, to establish the conducting power of liquid or

gaseous substances interposed in one of the arcs, by placing the

needle at the proximity of the other arc. .

Hitherto I made use of a small compass needle suspended ho-

rizontally from a vertical pivot of brass. To render the phasno-

tnena of inclination more sensible, I took a steel wire of very

small diameter, and magnetised it by a single touch ^. It was

about two centimetres in length, and manifested different degrees

of magnetism, branching nearly from its centre point. I sus-

pended this small needle by a very fine silk thread, in such a

manner that it was horizontal.

By observing with attention all the circumstances which at-

tended its deviations from the approach of the conducting wire

of the pile, I perceived that every time the pole of the needle

passed from one side to the other of this wire, though the latter

was a little attracted on the passage of the needle, it did not

prevent its movement ; for the wire of suspension took an oscil-

latory movement, which approached and receded from the needle

of the conducting wire ; and when it had sufficiently receded, it

took then a movement which could no longer affect that wire
;

but it avoided encountering the nearest face of the wire to take

this new position, and it went, on the contrary,to the face of that

side which it had passed.

The oscillations of the wire of suspension being modified by the

action of a weight which serves to bring the needle to a point of

equilibrium, from which another force would remove it ; I thought

of placing this small needle slightly coated by a greasy body;

because then, the action of the weight being balanced, that of the

conducting wire would have all its effect. The experiment suc-

ceeded perfectly.

I may observe in passing, that this small needle became sus-

* The effects are more marked, and more easily to be produced, with a

wire magnetised to saturation by the method of double touch.

ceptible
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ceptible of decomposing' water on tlie appioacli of two wires

branching from the poles of the pile. This phienomenon, which

I beheve was aheadv known, is easily to be conceived, and is

equally produced with needles of steel not magnetised, of silver,

of platina, &c.

Notwithstanding the feeble magnetism of this small needle,

when put out of the magnetic meridian it recovered it promptly

enough. It presented the same phaenomena of declination as

the needle to the pivot, and that without sensible oscillations.

But I have further observed, that when the conducting wire was

horizontal, and in the magnetic meridian of the needle, the latter

turned round its middle point, which remained fixed ; which sup-

poses a certain symmetry of effects, and appears to me to lead,

besides, to the consequence, that, in that case, the existing forces

decomposed, according to the plane of the surface of the water, are

reduced to two c(|uals, op|)osite to and equally removed from the

middle point of the needle.

It remains to me now to describe the movements of this

needle according to the magnetic meridian. I have formed a

table of them. For the sake of brevity, I designated the direc-

tion of the conducting wire by always commencing at the ex-
tremity of that wire by which it approximates to the zinc pole

of the pile. The indication of movements applies equally to the

two poles of the needle, and they may be indefinitely prolonged

on the surface of the water*. The expressions of ntiraclion or

r€pidsion indicate that the needle approximates or recedes from
the conducting wire.

-Above the surface of the\From east to west f—repulsion,

water and directed j From west to east—attraction.

[Under the needle (in the"l From east to west—attraction,

water) and directed j From west to east— repulsion.

To the east of the needle"! Downwards—attraction,

and directed J Upwards—repulsion.

To the west of the needle T Downwards—repulsion.

V and directed J Upwards—attraction.

When the conducting wire is ([uite perpendicular to the meri-

dian plane, the movement of the needle has constantly taken
place according to the magnetic meridian;};, which requires that

the forces then existing, decomposed according to the plane of

the surface of the water, should give a resulting direction cor-

responding with the magnetic meridian. If moreover the mid-

* The water was distilled, in order to lessen the decomposing action of

the pile. f These directions are always given according to the needle
of the compass. X In the contrary case the movement is involved with
that of the declination.

die



206 On the Action ofthe Voltaic Pile upon the Magnetic Needle.

die point of the needle is in the vertical plane passing bv the con-
ducting wire, it remains in a state of repose. This equilibrium is

fixed, every time that in this position the conducting wire ap-

pears to exercise an attraction on the poles of the needle, and
moveable, if it is directed in such a manner as to exercise a re-

pulsion. This remarkable phasnonienon seems to prove that the

conducting wire acts only the poles of the needle.

The attractions and repulsions above mentioned, succeed in

certain cases in a manner which merits observation. The needle

of which I made use, was placed on the water in a glass stand,

in such a manner that, to observe what passed when the conduct-

ing wire was under the needle, I plunged it in the water; and
after having plunged it in the water, it came out to the right and
left of the needle before touching the edges of the glass. I then

drew some parallels to the meridian bv tlie two points where this

wire issued from the water. I divided the surface of the water

into three parts ; the one comprehended between the two wires,

and which I called interior ; the two others beyond them, or ex-

terior. Thus placed as indicated in the preceding table, every

time that there was attraction in the interior part, there was re-

pulsion in the exterior parts, and vice versa. For then the needle,

after having been repulsed in one of the divisions of water, passed

to that where it had attraction by a movement owing in part to

a declination, and niore or less slow according to the distance

of the needle. Once drawn to the attractive side, it takes an

accelerated movement, which continues till its middk comes op-

posite to the conducting wire. This middle point recedes slowly

from the wire. 1 believe that the impossibility of touching it

may be ascribed to a capillary effect.

It will be seen by these latter experiments, that there is no equi-

librium for the needle subjected to the action of the conducting

wire, except when its middle point is of all the points the nearest

to the conductor,

I believe that, according as the needle, after being repulsed in

one of the divisions of water, enters the other by the north or by

the south, it has a greater tendency towards one part of the con-

ducting wire than the other ; but this law does not always hold.

This tendency ofcertain faces of the needle, and of the conducting

wire, to approximate, in preference to others which seem on the

contrary to repel, appears to me to have great influence in these

phjenomena. It seems to me also, that the results of forces which

produce these movements may be regarded as situated in a plane

perpendicular to the direction of the conducting wire.

I attempted, lastly, a sort of experiment from which it is diffi-

cult to draw conclusions on account of their complexity. [The

account of these experiments in our next.]

XXXIV. iVb-
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XXXIV, Notices respecting New Books.

Narrative of the Operations and recent Discoveries within the

Pyramids, Temples, Tombs, and Excavations in Egypt and

Nutia; and of a Jourriey to the Coast of the Red Sea, in

search of the ancient Berenice ; and another to the Oasis of

Jupiter ylmmon. By G. Bklzom. 4to, with a Volume of

Plates.

In our preceding volumes we took some notice of the discoveries

of this enterprising traveller, who has done more in laying open

the treasures of Egyptian antiquities than all who have gone be-

fore him. He has now laid before the public some account of

his labours in a -Ito volume of 500 pages, accompanied with a

volume of plates, atlas folio. The work is from his own pen,

but it needs no apology as to style ; and as to matter, it is highly

interesting, especially to the antiquarian. Our limits do not al-

low us to give large extracts from books of travels ; but we siiall

give our readers some idea of the new matter which the author

brings forward, by laying before them an account of what he

himself considers as his principal discovery.

*' On the 16th of October 1817, 1 recommenced my excava-

tions in the valley of Behan elMalock [the Tonibs of the Kings],

and pointed out the fortunate spot which has paid me for all the

trouble I took in my researches. I may call this a fortunate

day, one of the best perhaps of my life ; I do not mean to say

that fortune has made me rich, for I do not consider all rich men
fortunate; but she has given me that satisfaction, that extreme

pleasure, which wealth cannot purchase ; the pleasure of disco-

vering what has been long sought in vain, and of presenting the

world with a new and perfect monument of Egyptian antiquity,

which can be recorded as superior to anv other in point of gran-

deur, style, and preservation, appearing as if just finished on the

day we enteied it; and what I found in it will show its great

superiority to all others. Not fifteen yards from the last tombs

I described, I caused the earth to be opened at the foot of a

eteep hill, and under a torrent, which, when it rains, pours a

great quantity of water over the very spot 1 have caused to be

dug. No one could imagine, that the ancient Egyptians would
make the entrance into such an immense and superb excavation

just under a torrent of water; but I had strong reasons to sup-

pose that there was a tomb in that place, from indications I had
observed in my pursuit. The Fellahs who were accustomed to

dig, were all of opinion that there was nothing in that spot, as

the situation of the tomb diflFcred from that of any other. I

continued the workJiowcver, and the next day, the I/lh, in the

evening.
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evening, we perceived the part of the rock that was cut, and
formed the entrance. On the 18th, early in the morning, tlie

task was resumed, and about noon the workmen reached the en-
trance, which was eighteen feet below the surface of the ground.
The appearance indicated that the tomb was of the first rate :

but still I did not expect to find such a one as it really proved to

be. The Fellahs advanced till they saw that it was' probably a
large tomb, when they protested they could go no further, the

tomb was so much choked up with large stones, which they could
not get out of the passage. I descended, examined the place,

pointed out to them where they might dig, and in an hour there

was room enough for me to enter through a passage that the

earth had left under the ceiling of the first corridor, which is

thirty-six feet two inches long, and eight feet eight inches wide,

and, when cleared of the ruins, six feet nine inches high. I per-

ceived immediately by the painting on the ceiling, and by the

hieroglyphics in basso relievo, which were to be seen where the

earth did not reach, that this was the entrance into a large and
magnificent tomb. At the end of this corridor I came to a stair-

case twenty-three feet long, ,ind of the same breadth as the cor-

ridor. The door at the bottom is twelve feet high. From the

foot of the staircase I entered another corridor, thirty-seven feet

three inches long, and of the same width and height as the

other, each side sculptured with hieroglyphics in lasso relievo,

and painted. The ceiling is also finely painted, and in pretty good
preservation. The more I saw, the more I was eager to see,

such being the nature of man ; but I was checked in my anxiety

at this time, for at the end of this passage I reached a large pit,

which iiitercepted my progress. This pit is thirty feet deep, and
fourteen feet by twelve feet three inches wide. The upper part

of the pit is adorned with figures, from the wall of the passage

up to the ceiling. The passages from the entrance all the way
to this pit have an inclination downward of an angle of eigh-

teen degrees. On the opposite side of the pit facing the en-

trance, I perceived a small aperture two feet wide and tvvo feet

six inches high, and at the bottom of the wall a quantity of

rubbish. A rope fastened to a piece of wood, that was laid across

the passage against the projections which form a kind of door,

appears to have been used by the ancients for descending into

the pit ', and from the small aperture on the opposite side hung
another, which reached the bottom, no doubt for the purpose of

ascending. We could clearly perceive, that the water which

enters the passages from the torrents of rain ran into this pit,

and the wood and rope fastened to it crumbled to dust on touch-

ing them. At the bottom of the pit were several pieces of wood,

placed against the side of it, so as to assist the person who was

tu
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to ascend bv the rope into the aperture. I saw the impossibility of

proceeding; at the moment. Mr.Beechey, who that day came from

Luxor, wished to enter the tomb, but was also disappointed.

" The next day, the 19th, by means of a long beam we sue*

ceeded in sending a man up into the aperture ; and having con-

trived to make a bridge of two beams, we crossed the pit. The
little aperture we found to be an opening forced through a wall,

that had- entirely closed the entrance, which was as large as the

corridor. The Egyptians had closely shut it up, plastered the

wall over, and painted it like the rest of the inside of the pit,

so that, but for the aperture, it would have been impossible to

suppose that there was any further proceeding; and any one

would conclude that the tomb ended with the pit. The rope

in the inside of the well did not fall to dust, but remained pretty

strong, the water not having reached it at all ; and the wood to

which it was attached was in good preservation. It was owing

to this method of keeping the damp out of the inner parts of the

tomb, that they are so well preserved. I observed some cavities

at the bottom of the well, but found nothing in them, nor any
communication from the bottom to any other place ; therefore

we could not doubt their being made to receive the waters from

the rain, which happens occasionally in this mountain. The
valley is so much raised by the rubbish, which the water carries

down from the upper parts, that the entrance into these tombs
is become much lower than the torrents ; in consequence, the

water finds its way into the tombs, some of which are entirely

choked up with earth.

" When we had passed through the little aperture, we found

ourselves in a beautiful hall, twenty-seven feet six inches by
twenty-five feet ten inches, in which were four pillars three feet

square. I shall not give any description of the painting, till I

have described the whole of the chambers. At the end of this

room, which I call the entrance-hall, and opposite the aperture,

is a large door, from which three steps lead down into a cham-
ber with two pillars. This is twenty-eight feet two inches by
twenty-five feet six inches. The pillars are three feet ten inches

square. I gave it the name of the drawing-room ; for it is co-

vered with figures, which, though only outlined, are so fine and
perfect, that you would think they had been drawn only the day
before. Returning into the entrance-hall, we saw on the left of

the aperture a large staircase, Wliich descended into a corridor.

It is thirteen feet four inches long, seven and a half wide, and
has eighteen steps. At the bottom we entered a beautiful cor-

ridor, thirty-six feet six inches by six feet eleven inches. We
perceived that the paintings became more perfect as we ad-
vanced farther into the interior. They retained their gloss, or a

Vol.57. No. 275. March 1821. D d kind
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kind of varnish over the colours, which had a beautiful effect.

The figures are painted on a white ground. At the end of tlii"?

corridor we descended ten steps, which I call the small stairs,

into another, seventeen feet two inches by ten feet five inches.

From this we entered a small chamber, twenty feet four inches

by thirteen feet eight inches, to which I gave the name of the

Room of Beauties ; for it is adorned with the most beautiful

figures in lasso relievo, like all the rest, and painted. When
standing in the centre of t!i5s chamber, the traveller is surrounded

by an assembly of Egyptian gods and goddesses. Proceedint;

further, we entered a large hall, twenty-seven feet nine inches by

twenty-six feet ten inches. In this hall are two rows of square

pillars, three on each side of the entrance, forming a line willi

»he corridors. At each side of this hall is a small chamber :

that on the right is ten feet five inches by eight feet eight inches;

that on the left, ten feet five inches by eight feet nine inches and

a half. This hall I termed the Hall of Pillars ; the little roouj

on the right, Isis' Room, as in it a large cow is painted, ol

which I shall give a description hereafter ; that on the left, the

Room of Mysteries, from the mysterious figures it exhibits. At
the end of this hail we entered a l.-irge saloon, with an arched

roof or ceiling, which is separated from the Hall of Pillars only

by a step ; so that the two may be reckoned one. The saloon

is thirty-one feet ten inches by twenty-seven feet. On tlie right

of the saloon is a small chamber without any thing in it, roughly

cut, as if unfinished, and without painting : on the left we en-

tered a chamber with two square pillars, twenty-five feet eight

inches by twenty-two feet ten inches. This I called the Side-

board Room, as it has a projection of three feet in form of a

sideboard all round, which was perhaps intended to contain the

articles necessary for the funeral ceremony. The pillars are

tliree feet four inches square, and the whole as beautifully painted

as the rest. At the end of the same room, and facing the Hall

of Pillars, we entered by a large door into another chamber with

four pillars, one of which is fallen down. This chamber is forty-

three feet four inches by seventeen feet six inches ; the pillars

three feet seven inches square. It is covered with white plaster,

where the rock did not cut smoothly, but there is no painting on

it. I named it the Bull's, or Apis' Room, as we found the car-

case of a bull in it, embalmed with asphaltum ; and also, scat-

tered in various places, an immense quantity of small wooden
figures of mummies six or eight inches long, and covered with

as| hiltum to preserve them. There were some other figures of

fine earth baked, coloured blue, and strongly varnished. On
each side of the two little rooms were some wooden statuei-

standing erect, four feet high, with a circular hollow inside, as if

to
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to contain a roll of papyrus, which I liave no doubt they did.

We found likewise fragments of other statues of wood and of

composition.

"But the description of what we found in the centre of the sa-

loon, and which I have reserved till this place, merits the most

particular attention, not having its equal in the world, and being

such as we had no idea could exist. It is a sarcophagus of the

finest oriental alabaster, nine feet five inches long, and three

feet seven inches wide. Its thickness is only two inches ; and

it is transparent when a light is placed in the inside of it. It is

rninutelv sculptured within and without with several hundred

figures, which do not exceed two inches in height, and represent,

as I suppose, the whole of the funeral procession and ceremonies

relating to the deceased, united with several emblems, &c. I

cannot give an adequate idea of this beautiful and invaluabl^^

piece of antiquity, and can only say, that nothing has been

brought into Europe from Egypt that can be compared with it.

The cover was not there : it had been taken out, and broken into

several pieces, which we found in digging before the first en-

trance. The sarcophagus was over a staircase in the centre of

the saloon, which communicated with a subterraneous passage,

leading downwards, three hundred feet in length. At the end

of this passage we found a great quantity of bats' dung, which

choked it up, so that we could go no further without digging,

it was nearly filled up too by tlie falling in of the upper part.

One hundred feet from the entrance is a staircase in good pre-

servation ; but the rock below changes its substance, from a

beautiful solid calcareous stone, becoming a kind of black rotten

slate, which crumbles into dust only by touching. This sub-

terraneous passage proceeds in a south-west direction through

the mountain. 1 measured the distnnce from the entrance, and

also the rocks above, and found, that the passage reaches nearly

half way through the mountain to the upper part of the valley.

I have reason to suppose, that this passage was used to come
into the tomb by another entrance ; but this could not be after

the death of the person who was buried there, for at the bottom

of tlie stairs just i.iulcr the sarcophagus a wall was built, which

entirely closed the communication between the tomb and the

subterraneous passage. Some large blocks of stone were placed

under the sarcophagus horizontally, level with the pavement of

the saloon, that no one might perceive any stairs or subterranean

passage was there. The door-way of the sideboard room had
been walled up, and forced open, as we found the stones with

which it was shut, and the mortar in the jambs. The staircase

of the entrance-hall had been walled up also at the bottom,

the space filled with rubbish, and the floor covered with large

D d 2 blocks
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blocks of stone, so as to deceive any one who should foice the

fallen wall near the pit, and make him suppose that the toinb

ended with the entrance-hall and the drawin<j;-roo\i . I am iiv-

clined to believe, that whoever 1 reed all these |)assages must

have had some spies with them, who were well acquainted with

the tomb throughout. The tomb faces the uorth«east, and the

direction of the whole runs straight south-west.

" To give an accurate description of the various representa-

tions within this tomb, would be a work above my capacity. I

shall therefore oniy endeavour to describe the most remarkable

that are to be seen in the various parts of it. From these the

reader may form some idea of this magnificent excavation.

*' The entrance into the tomb is at the foot of a high hill, with

a pretty steep ascent. The first thing the traveller comes to is

a staircase cut out of the rock, which descends to the tomb. The
entrance is bv a door of the same height as the first passage. I

beg my kind reader to observe, that all the figures and hierogly-

])hics of every description are sculptured in basso relievo^ and

painted over, except in the outlined chamber, which was only

))repared for the sculptor. This room gives the best ideas that

iiave yet been discovered of the original process of Egyptian

sculpture. The wall was previously made as smooth as possible;

and where there were flaws in the rocks, the vacumn was filled

XI)) with cement, which, when hard, was cut along with the rest

of the rock. Where a figure or any thing else was required to

be formed, after the wall was pre[)ared, the sculptor appears to

have made his first sketches of what was intended to be cut out.

When the sketches were finished in red lines by the first artist,

another more skilful corrected the errors, if any, and his lines

were made in black, to be distinguished from those which were

imperfect. When the figures were thus prepared, the sculptor

proceeded to cut out the stone all round the figure, which re-

mained in basso relievo, some to the height of half an inch, and

some much less, according to the size of the figure. For in-

stance : if a figure were as large as life, its elevation was generally

half an inch ; if the figure were not more than six inches in

length, its projection would not exceed the thickness of a dollar,

or perhaps less. The angles of the figures were all smoothly

rounded, which makes them appear less prominent than they

really are. The parts of the stone that were to be taken off all

round the figure did not extend much further, as the wall is

thickly covered with figures and hieroglyphics, and I believe

there is not a space on those walls more than a foot square with-

out some figure or hieroglyphic. The garments, and various

parts of tiie iiinbs, were marked by a narrow line, not deeper

than the thickness of a h:df-crown, but so exact that it produced

the intended effect.
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" When the figures were completed and made smooth by the

sculptor, they received a coat of whitewash all over. This white

is so beautiful and clear, that our best and whitest paper ap-

peared yellowish when compared with it. The painter came
next, and finished the figure. It would seem as if they were

unacquainted with any colour to imitate the naked parts, since

red is adopted as a standing colour for all that meant flesh.

There are some exceptions indeed ; for in certain instances,

when they intended to represent a fair lady, by way of distin-

guishing her complexion from that of the men, they put on a

yellow colour to represent her flesh. Yet it cannot be supposed

that they did not know how to reduce their red paints to a flesh

colour ; for on some occasions, where the red flesh is supposed

to be seen through a thin veil, the tints are nearly of the natural

colour; if we suppose the Egyptians to have been of the same
hue as their successors, the present Copts, some of whom arc

nearly as fair as the Europeans. Their garments were generally

white, and their ornaments formed the most difficult pare, whe:;

the artists h.ad to employ red in the distribution of the four co-

lours, in which they were very successful. When the figures were

finished, they appear to have laid on a coat of varnish ; though

it may be questioned, whether the varnish were thus applied, or

incorporated with the colour. The fact is, that nowhere else

exoept in this tomb is the varnish to be observed, as no place in

Egypt can boast of such preservation, nor can the true customs

of the Egyptians be seen any where else with greater accuracy.
'* With the assistance of Mr. Ricci, I have made drawings of

all the figures, hierogljphics, emblems, ornaments, &c. that arc

to be seen in this tomb ; and by great perseverance I have taken

impressions of every thing in wax : to accomplish the work
has been a laborious task, that occupied me more than twelve

months.
" The drawings show the respective places of the figures, so

that if a building were erected exactly on the same plan, and of

the same size, the figures might be placed in their situations pre-

cisely as in the original, and thus produce in Europe a tomb in

every point equal to that in Thebes, which I hope to execute it

possible.

'^ Immediately within the entrance into the first passage, on

the left hand, are two figures as large as life, one of which ap-
pears to be the hero entering into the tomb. He is received by

a deity with a hawk's head, on which are the globe and serpent.

Both figures are surrounded by hieroglvphics ; and further on,

near the ground, is a crocodile very neatly sculptured. The
walls on both sides of this passage are covered with hieroglyphics,

which arc separated by lines from the tbp to the bottom, at the

distance
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distance of five or six inches from one another. Within these

lines the hieroglyphics form their sentences ; and it is plainly to

be seen, that the Egyptians read from the top to the bottom,

and then recommenced at the top. The ceiling of this first pas-

sage is painted with the figure of the eagles (as shown in Plate 2)

.

Beyond the first passage is a staircase with a niche on each side,

adorned with curious figures with human bodies and the heads

of various animals, &c. At each side of the door at the bottom of

the stairs is a female figure kneeling, with her hands over a globe.

Above each of these figures is the fox, which, according to the

Egyptian custom, is always placed to watch the doors of sepul-

chres. On the front space over the door arc the names of the hero

and his son, or his father, at each side of which is a figure with its

wings spread over the names to protect them (as shown in PlateS).

The names are distinguished by being inclosed in two oval niches.

In that of Nichao is a sitting figure, known to be a male by the

beard. He lias on his head the usual corn measure, and the two
feathers ; on his knees the sickle and tiie flail : over his head is

a crescent with the horns upward : above which is what is pre-

sumed to be a faggot of various pieces of wood bound together,

and by its side a group twisted in a serpetitiue form. Behind

the figure are what are thought by some to be two knives, by
others feathers ; but as the feathers are of a different form, I {or

mv part think they are sacrificing knives, which may have served

as emblems of the priesthood, for we know that the heroes or

kings of Egypt were initiated into the sacred rites of the gods.

Below the figure is a frame of two lines drawn parallel to each

other, and connected by similar lines, beneath which is the em-
blem of moving water.

" In the next oval on the right is a sitting female figure with

a band round the head fastening a feather, and on her knees she

holds the keys of the Nile. Above the head is the globe, and
beneath the figure the form of a tower, as it is supposed to re-

present strength. The faces of both figures are painted blue,

which is their colour of the face of the great God of the creation.

On each of the oval frames there is the globe and feathers, and

beneath it two hieroglyphics not unlike two overflowing basins, as

they are under the two protecting figures at each side of the oval

frame.
'* Next is the second passage, on the right hand side of which

are some funeral processions, apparently in the action of taking

the sarcophagus down into the tomb, the usual boat, which car-

ries the male and female figures upon it, and in the centre the

boat with the head of the ram drawn by a party of men.
*' The wall on the left is likewise covered with similar pro-

cessions. Among them is the scarabcvus, or beetle, elevated in

the
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the air, and supported by two hawks, which hold the cords

drawn by various figures ; and many other emblems and sym-

bolical devices. The figures on the wall of the well are nearly

as laro^e as lite. They appear to represent several deities j some

receiving offerings from people of various classes.

" Next is the first hall, which has four pillars in the centre, at

each side of which are two figures, generally a male and a female

deitv. On the right hand side wall there are three tiers of fi-

gures one above the other, which is the general system almost

all over the tomb. In the upper tier are a number of men pulling

a chain attached to a standing mummy, which is apparently un-

moved bv their efforts. • The two beneath consist of funeral pro-

cessions, and a row of mummies lying on frames horizontally on

the ground. On the left is a military and mysterious procession,

consistine of a great number of figures all looking toward a man
who is much superior to them in size, and faces them. At the

end of this procession are three different sorts of people, from

other nations, evidently Jews, Ethiopians, and Persians. Behind

them are some Egyptians without their ornaments, as if they

were captives rescued and returning to their country, followed

bva hawk-headed figure, I suppose their protecting deity. (This

procession is represented on Plates 6, 7, and 8.)

"I have the satisfaction of announcing to the reader, that, ac-

cording to Dr, Young's late discovery of a great number of hiero-

glvphics, he found the names of Nichao and Psammethis his

son, inserted in the drawings I have taken of this tomb. It is

the firbt time that hieroglyphics have been explained with such

accuracy, which proves the doctor's system beyond doubt to be

the right key for reading this unknown language ; and it is to

be hoped that he will succeed in completing his arduous and

difficult undertaking, as it would give to the world the history

of one of the most primitive nations, of which we are now totally

ignorant. Nichao conquered Jerusalem and Babylon, and his

son Psammethis made war against the Ethiopians. What can

be more clear than the above procession ? The people of the

three nations are distinctly seen. The Persians, the Jews, and
the Ethiopians, come in, followed by some captive Egyptians,

as if returning into their country, guarded by a protecting deity.

The reason why the Egyptians must be presumed to have been cap-

tives is, their being divested of all the ornaments vvhich served

to decorate and distinguish them from one another. The Jews

are clearlv distinguished by their physiognomy and complexion,

the Ethiopians by their colour and ornaments, and the Persians

by their well-known dress, as they arc so often teen in the battles

with the Egyptians;.

•' In the front of thib hiill^ facing the entrance, is one of the

finest
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finest compositions that ever was made by the Egyptians, lor

nothing like it can be seen in any part of Egypt. It consists of

four figures as large as life. The god Osiris sitting on his throne

receiving the homages of a hero, who is introduced by a hawk-
headed deity. Behind the throne is a female figure as if in at-

tendance on the great god. The whole grouj) is surrounded by

hieroglyphics, and inclosed in a frame richly adorned with syu)--

bolical figures. The winged globe is above, with the wings spread

over all, and a line of serpents crowns the whole. The figures

and paintings are in such perfect preservation, that they give

the most correct idea of their ornaments and decorations. (Plate

19 is copied from this composition.)

" Straight forward is the entrance into another chamber witli

two pillars. The wall of this place is outlined, ready for the

sculptor to cut out his figure. It is here that we may plainly

see the manner in which the artist prepared the figure on the

wall ready to be cut ; and it is almost impossible to give a de-

scription of the various figures which adorn the walls and pillars

of this chaml^er. There are great varieties of symbolical figures

of men, women, and anirnils, apparently intending to represent

the different exploits of the hero to whom the tomb was de-

dicated.
'' On going out of this chamber into the first hall is a stair-

case, which leads into a lower passage, the entrance into which

is decorated with two figures, one on each side, a male and a fe-

niale,as large as life. The female appears to represent Isis, having,

as usual, the horns and globe on her head. She seems ready

to receive the hero, who is about to enter the regions of im-

mortality. The garments of this figure are so well preserved,

that nothing which has yet been brought before the public can

give a more correct idea of Egyptian costume. The figure of

the hero is covered with a veil, or transparent linen, folded over

his shoulder, and covering his whole body, which gives him a

very graceful appearance. Isis is apparently covered with a net,

every mesh of which contains some hieroglyphic, serving to em-
bellish the dress of the goddess. The necklace, bracelets, belt,

and other ornaments, are so well arranged, that they produce

the most pleasing effect, particularly by the artificial lights, all

being intended to conduce to this purpose (shown in Plate 18).

" On the wall to the left, on entering this passage, is a sitting

figure of the size of life : it is the hero himself on his throne, hav-

ing the sceptre in his right hand, while the left is stretched over an

altar, on which are twenty divisions (shown in Plate 1). A plate in

the form of an Egyptian temple is hung to his neck by a strmg. It

contains an obelisk and two deities—one on each side of it. Plates

of this kind have been mucii sought after, as they appear to have

been
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been the decoration or breastplate of the kings of Egypt. Few
have been found, and I have seen only two,—one is in the Rd-
tish xMuscum, and the other I was fortunate enough to procure

from an Arab, who discovered it in one of the tombs of the kings

in Beban el Malook, It is of black basalt, much larger and su-

]>erior in workmanship to the other, which proves that they

were of various sizes, and more or less finished. It has the sea-

ra.bceus or beetle in alio relievo on a small. boat with a deity on

each side of it, and on the reverse is the usual inscription. Over

the head of tins figure is the eagle with extended wings, as if

protecting the king. On the upper part of each side of the walls

of the passage is the history of the hero divided into several small

compartments nearly two feet square, containing grouj)s of fi-

gures eighteen inches high. The hero is to be seen every where

standing on a heap of corn, receiving offerings from his soldiers

or companions in war. Further on is a small staircase leading

into a short passage, where the procession still continues, and.

the sacrifice of a bull is to be seen (shown in Plate 13). The walls

of both passages are covered with hieroglyphics in separate divi-

sions. From thi.s short passage there is an entrance into another

much wider than the rest. The charming sight ofthis place made
us give it the name of the Room of Beauties. All tP.e figures are

in such perfection, that the smallest part of their ornaments can

be clearly distinguished. The sides of the doors are most beauti-

fully adorned with female deities, surrounded with hieroglyphics,

and the lotus is to be seen both in bud and in full bloom, with the

serpent on a half globe over it (Plate 17). Further on is the great

hall with six pillars, containing on each side of it, two figures as

large as life. The walls are adorned with the procession and other

symbolical figures. Over the door, in the inside, is the figure of a

female with extended wings. At each side of this hall is a small

cell ; that on the left containing various mummies and other figures,

and that on the right a cow of half the natural size, with a num-
ber of figures under it, which form a very curious group. The
walls also are covered with hieroglvphics. In the large hall close to

the door are a lumiber of men carrying a long slender pole, at each

end of which is a cow's head, and on the pole, two bulls (shown iu

PI. 15). Still further, the hall opens into the large vaulted chamber.
It would be impossible to give any description of the numerous
figures which adorn the wall of this place. It was here that the

body of the king was deposited, as I found in its centre the beau-
tiful sarcophagus. This is sculptured within and without with

small figures in intaglio, coloured with a dark blue, and, when a

light is put into the inside of it, it is quite transparent. The
ceiling of the vault itself is painted blue, with a procession of

figures and other groups relating to the zodiac.
" The next is a chamber with a projection like a sideboard. It
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has two square pillars with two figures on every side (Plates -4 and
5). The walls in every part of this chamber are also beautifully

adorned with symbolical figures. It is useless to proceed any

further in the description of this heavenly place, as I can assure

the reader he can form but a very faint idea of it from the trifling

account my pen is able to give. Should I be so fortunate, however,

as to succeed in erecting an exact model of this tomb in Europe,

the beholder will acknowledge the impossibility of doing it justice

in a description."

In closing our extract from this interesting work, we cannot

avoid noticing a rather curious fact, that 15 walking figures in

Plates 6, 7, and S, and two standing figures in Plate 17, have

each of them two left hands—that is, a left hand hung from their

right shoulder; and one figure in Plate 13 has two right hands.

We wish Mr. Belzoni to state, whether they are so in the ori-

ginals, or whether this be an error resulting from any mechanical

means employed in nmltiplying similar figures when making the

drawings.

A Geological Classijlcathm of Rocks, ivith descriptive Synopses

of the Species and Varieties ; cowprising the Elements of
practical Geology, By John MacCuli.och, M.D. F.R.S.

F.L.S. Vice Prcs. Geol. Soc. &:c.

A work under this title has been lately published, and we take

the first opportunity of announcing it to our geological readers. It

fills up a blank among the elementar} writings which have beeu

published for the use of students in geology, and supplies a want

which must have been felt by every one engaged in that pursuit.

We have not room to give an analysis of a work extending to

near 700 pages ; nor is it indeed, from its very nature, suscepti-

ble of much abridgement. A very bare sketch of the plan must

suffice, as we presume that there are iew cultivators of this science

wlio will not have recourse to the work itself.

The basis of arrangement is geological ; or the rocks are dis-

posed in families under their ancient titles (unless where certain al-

terations appeared necessary) on a plan analogous to that of the ce-

lebrated Werner. We have' copied the table of these families, as it

will serve to give our readers a general idea of the arrangement.

Primary Class.

TJnstraiified.

Granite.

Stratified.

Red sandstone.Gneiss.

Micaceous schist.

Chlorite schist.

Talcose schist.

Hornblende schist.

ActinoUte schist,

QuartK rock.

Argillaceous schist.

Diallage rock.

Linjestone.

Serpentine.

Compact felspar.

Se-
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Secondary Class.

Stratified.

Lowest (red) sandstone. Limestone.

Superior sandstone. Shale.

Unstratified.

Overlying and venous rock. | Pitchstone.

Occasional Rocks.

Jasper.

Siliceous scliist.

Chert.

Volcanic rocks.

Clav, iiiarle, sand.

Coal.

Gypsum.
Conglomerate rocksi

Veinstones.

Appendix.
Alluvia.

Lignite.

Peat.

The known al)ilitics of the author, his zeal in this Lranch of

science, and his careful discrimination in examining the charac-

ter of every natural product that comes under his observation,

are too well known to geologists to render it necessary for us to

say any thing in commendation of the work. We shall only say,

in one word, that it will not disappoint those practical geologists

who apply to it for information or assistance.

To each of these families is prefixed a geological account of its

connexions, and of its position in the order of nature, together

with a sketch of its prevailing mineral characters and composi-

tion. This is followed by a detailed synopsis of every variety

which has come under the author's notice ; all of them being

minutely described in such a manner as to enable a student to

ascertain any specimen by a reference to the table.

In a number of preliminary chapters there are given many
matters essential to the general history and knowledge of rocks;

and, among others, there are some appropriated to the purpose

of enabling the student to discover the place and name of a rock

from the nature of its component minerals. There is also a de-

tailed account of the reasons for adopting a geological in prefe-

rence to a mineralogical classification, which appear to us satis-

factory. We shall take an opportunity in a future number of

extracting some article for the purpose of giving our readers a

specimen of the design and execution of this work.

Lately published.

Remarks on a Communication published in the xxth Number
of the Journal of Literature, Science and the Arts, entitled " Ob-
servations on the Chemical Part of the Evidence given on the late

Trial of the Action brought by Messrs. Severn, King and Co.

E c 2 asainst
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ap;ainstthc Imperial Insurance Companv, bv Sam'P;ukes,F.L.S.
M.R.I.A. M.G.S. &c." By Richard Phillips, F.R.S. E. &c.

;

Philip Tavlor; J. G. Children, F.R.S. &c. j John Martineaii, jut\.

;

John BosWk, M.D. F.R.S. Sec; and John Taylor, M.G.S.
Svo. DG pages. ]s. 6cL

This pamphlet, from the circumstance of its consisting of distinct

papers by the different gentlemen named in the title page, and

all on tlie same subject, presents several repetitions which might

have been avoided bv condensing the whole into one article. The
writers complain, and we think justly, of a want of candour and

a suppression of facts in Mr. Parkes's communication ; and they

support these charges bv quotations from the printed Report of

the Trial, the effect of which it will be impossible for Mr. Parkes

to set aside.

A Grammar of Botany, illustrative of artificial as well as na-

tural Classification; with an Explanation of Jussieu's System.

By Sir James Edward Smith, M.D. F.R.S. &c. Presidentof the

Linnaean Society. Svo. 21 Plates. 125. plain. 1/. Il5. G«f.

coloured.

History of Northumberland, in Three Parts. By the Rev. John

Hodgson! Vol. .5, being the 1st vol. of Part III. 4to. 2i. 2s.

Royal paper 3/. 3s.

History of the several Italian Schools of Painting, with Ob-
servations. By J. T. James, M.A. Svo. 9s. 6d.

An Engraved Series of Picturesque Vievvs in Paris and its En-
virons, consisting of Vievv's on the Seine, Public Buildings, Cha-
racteristic Scenery, &;c. from original Drawings. By French

Nash, Esq.

A Decimal Interest Table, constructed on new Principles.

By Fred. Miller. 5s.

An Essay on Sea Bathing. By J. W. Williams, Surgeon.

12mo. (i^. 6d.

Practical Observations in Midwifery. By John Ramsbottom,
M.D. Svo. Part I. U)s. 6d.

Illustrations of the great Operations of Surgery. By Charles

Bell. Parti. Plates coloured, W. h\
Communications on some of the most important Diseases of

Children. By J. Clarke, M.D. Royal 8vo. IO5. 6d.

Dr. Cooke's History and Method ofCure of the various Species

of Palsy. Svo. 65. 6d.

A Monthly Journal of Popular Medicine, explaining the Na*
turc, Causes, and Prevention of Diseiise, the immediate Ma-
nagement of Accidents, and the Means of preserving Healtli.

Conducted by Charles Thomas Pladen, Surgeon to the Chelsea and
Brompton Dispensary, &c. No. l,for March 1821. \s. (jd.

Rome in the Nineteenth Century, containing a complete Ac-
count
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fount of the Ruins of the ancient City, the Remains of the Mid-
dle Ages, and the Monuments of modern Times. 3 Vols. Post

Svo. \L 7s.

A Treatise on the Art of Weaving, iUustrated with Plates. By
John Murray. No. I. pp. 40, Svo. \s.—The whole of this

work will be comprised in 12 or 13 numbers ; and being quite of

a practical nature, and by a person who seems well acquainted

with his subject, we think it cannot but prove highly useful to

those who are practically or commercially engaged in matters

connected with the fabrication of woven articles.

Part the First of a General Catalogue of Ancient and Modern
Books, for the year 1S21-2. By Lackington, Hughes, Harding,

Mavor and Lepard, Finsbury-square,

Memoirs of the Revolution of Mexico, with a Narrative of the

Campaign of General Mina, Anecdotes of his Life, and Observa-

tions on the Practicability of connecting the Pacific and Atlantic

Oceans hy means (if' navigable Canals, By W. D. Robinson,

esq. 2 Vols. Svo.

Remarks on a Bill now before Parliament, to amend the Ge-
neral Laws for regulating Turnpike Roads. Bv Benjamin Win-
grave, General Survevor of the Bath Turnpike Roads. Svo.

Is.Gd.

This pamphlet presents various considerations well deserving

of attention.

The Lal)ourer's Friend and Handicraft's Chronicle, Nos. 1 & 2.

To be continued monthly, at Gd.—The price and pretensions of

this publication are both so modest, while it manifests a consider-

able portion of industry, and a strong desire to give useful infor-

mation to the class for which it is intended, that we cannot avoid

noticing, and at the same time recommending it as a useful pub-
lication.

Preparing.for Publication.

Forty correct Views from Nature, of remarkable Places, taken

on a Tour chiefly in Italy, by Cumberland sen., in two Numbers,
each one guinea. A letter-press Description of each Scene will

appear in the second Number.
Dr.Leach has nearly completed his Synopsis ofBritish MoUusca.
A Translation of Otto Von Kotzebue's Narrative of a Voyage

round the World, in the Russian ship Revric.

The Linnaean Genera of Insects ; illustrated by S6 coloured

Plates and general Observations on each Geims, by Mr. Wood,
is now in the press.

Elementary Illustrations of the Celestial Mechanics of Laplace,

comprehending the First Book for Students in the Mathematics.
Svo.

An Account of the interior of Ceylon, and its Inhabitants, with

Travels in that Island. By John Davy, M,D, F.R.S.
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The Study of Medicine, comprising its Physiology, Pathology

and Practice. 3 Vols. Hvo. By Dr. Good.

Travels in Northern Africa from Tripoli to Mourzouk, the

capital of Fezan, and thence to the southern extremity of that

kingdom, in ISIS, 19 and 20. By George Francis Lyon, Lieut,

of the Royal Navy, and Companion of the late Mr. Ritchie.

A Treatise of Naval Gunnery. By Col. Sir Howard Douglas,

Bart. K.S.C. C.B. F.R.S. &c.' Svo." Plates.

A Practical Treatise on the Hydrocephalus. By Leopold An-
thony Golis, Physician, Vienna.

The Elements of Natural History translated from the German
of Blumenbach, with considerable additions. By Clarke Abel,

M.D. F.R.S. and F.L.S.

XXXV. Proceedings of Learned Societies.

ASTRONOMICAL SOCIETY OF LONDON.

March 9. JL he paperof Mr.Troughton, on the Construction and

Use of the Repeating Circle and Altitude and Azimuth Circle, was

concluded. In this paper the author describes the merits and

demerits of each instrument, in the various purposes to which

they may be applied ; and closes his remarks by giving his de-

cided preference to the Altitude and Azimuth Circle.—^The next

Meeting of tlie Society will be on April 13th.

PHRENOLOGICAL SOCIETy, EDINBURGH.

Many of our readers may not even have heard of the existence

of this society, which was formed about two years ago for the

purj)ose of examining the doctrines propagated by Drs. Gall and

Spurzhcim ; and much less, perhaps, would they have expected

that at Edinburgh, of all places, after the doctrines of these cra-

niologists had been doomed to eternal oblivion in the Edinburgh

Review, gentlemen should have been found ready to give the sub-

ject that investigation and free discussion which is necessary to

elicit truth in all cases of doubt. We have not the honour of

any personal acquaintance with the founders of this new system,

but we have often heard others speak of Dr. Spurzheim's won-
derful powers and happy talent for observation. By what process

of reasoning he was led to conclude, or by what spirit of orophecy

he was actuated, when he pitched upon Edinburgh as the destined

spot from which the doctrines of phrenology were, at some fu-

ture day, to be propagated, we are not informed ; but Nve have

been favoured with an anonymous communication on this subject

from
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from one who, we should conceive, from tlie displeasure he ex-

presses at the Edinburgh Review, must be a decided disci])le of

the doctrines, if not a member of the Phrenological Society. We
shall here give an extract from the communication.

According to our correspondent, " the good people of Edin-

burgh say that the air of intelligence, the spirit of inquiry, and
the universal diffusion of University education was the cause of

the Doctor's favourable prognosis :" but whether the Doctor ac-

tually reasoned thus or not, our ationymous friend seems willing;

to ascribe the fair play which the Doctor has ultimately met with

in that quarter to another cause, no less powerful in its conse-

quences wherever a sufficient degree of intelligence may be found

under similar circumstances. He considers the inhabitants of

Edinburgh as being, " for a considerable portion of the year, iii

the circumstances of the Athenians of old, wfio spent their time

in nothing else hut either to tell or hear some new thing."—But
we shall suffer our correspondent to tell his own story:

—

" I am incliHed to ascribe the free inquiry into the doctrines

of phrenology in Edinburgh, chiefly to the state of society in that

city. Whoever has lived in the country, or in a siiall town, and
more espei'ially if it have no commercial connexions to keep the

minds of the inhabitants on the tenter-hooks of anxiety, must
have observed the rapidity with which all reports that once get

into the vortex of circulation are disseminated. Now Edinburgh
is precisely such a gossiping circle. Although its population be

reckoned at about 100,000, it has no commerce, and for one
half of the year the courts of justice do not sit, during which
time two thirds of the population are absolutely idle ; which re-

cession from business gives them full leisure to inquire into the

affairs of their neighbours, as well as into those of the world at

large. Miss Jenny cannot get married quietly, the whole town
knows every circumstance connected with the affair from the dav
the proposals were made to that which is to crown her wishes :

a stranger cannot set his foot, or his nose, within the pre-

cincts of the place, but the whole population gets into full chase

to hunt him out : the father must be informed of his family; the

mother, if he be young, will take his fortune, profession, married

or single state, under her own more immediate insj)ection—but

of course without any eye to her own blooming daughter, ad-
vancing, in spite of fate, out of her teens, in which she has stuck

fast for the last fifteen years. Should the stranger be aged and
appear rich, every engine is set in motion to discover his con-
nexions: and if no cousin fewer than twenty degrees removed he

hit upon, then will all the arts of attentiveness and insinuation be
put in recjuisition, and the unfortunate man is not unfrequently

worried with kindueis. To this peculiar state of society then, to

the
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the anxious pursuit of novelty, and to the still more anxious cu-
riosity, an itching to know what the rest of their fellow citizens

are doing, may, in a great measure, be attributed the extensive

canvass of the doctrines of phrenology, and their consequent ra-

pid and wide-spread diffusion in the capital of Scotland.
*^ When it is recollected that the Edinburgh press gave birth

to that production, which, had it been in the power of invective

and abuse—of assertions without proof—would have buried alike

the founders and their system in infamy and oblivion,—it must
excite surprise to see the hydra rearing its head from the hot- bed

of opposition—from the very place where the whole system was
proclaimed to the world as a deliberate fabrication, and Dr.
Spurzheim himself held up as a liar, a quack, an impostor, and
a vagabond. Whoever it was that wrote that paragon of illibe-

lality which graced the Edinburgh Review some vears ago, it is

not necessary we should know ; but whilst the work shall be read,

it must remain an indelible stain on the candour and justice of

that publication, which for so many years has swaved the literary

sceptre; and, when it shall be viewed in its true colours, will show
the public the broken reed on v/hich they have so long depended
for a true and faithful account of the merits and demerits of the

different works brought under consideration. Against all the laws

of hospitality, against all the rules of equity, we have tra/luced,

most wantonly and unjustly, a foreigner but partially acquainted

with our language, and still less with our manners and customs
;

who in a great measure threw himself on our indulgence, and
only appealed to our justice ! Alone and unfriended he stood on
the conscious rectitude of his intentions, asked but a patient hear-

ing, a candid intjuiry : and we refused to grant so small a boon.
" Can this be that country so long celebrated for the hospitality

of its people, for its impartial administration of justice ? or has.

the veil which blinded the rest of the world been suddenly torn

off? has the mask of hypocrisy at last fallen? has the wolf in

sheep's clothing been no longer able to disguise the natural fero-

city of his disposition ? Be this as it may, all men are not callous

to the claims of justice : some few individuals were found to ex-

tend their countenance to the stranger, and, if they did not blindly

assent to his doctrines, at least did not condemn them unheard.

Manv, from the generous motive which first tempted them to ex-

tend their hand to an abused and learned individual, have found

their acquaintance ripen into a friendship cemented by the strong-

est esteem and respect, and have never ceased to regard the mo-
ment that brought them into contact, as one of the most happy of

their lives. To remove every unfavourable impression which the

article we allude to may have left on the minds of any in regard

to tiie personal character of Dr. Spiuzht^im, some pains have

been
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been taken to probe to the bottom all tl>" circumstances attend-

ing his visit to this country ; and it is but justice to say, that

amongst the great number of persons who have been applied to

on the subject, and who were personally acquainted vvitli him,

not a single individual has been found who does not speak in

terms of the highest respect of his character as a gentleman, of

the easy elegance of his manners, of the unassuming ?-implicity of

his whole deportment, of the suavitv and auienity of his dij-p»j-si-

tion. As to his being a fortune-hunter, a character alvvays look-

ed upon with distaste in this country, till the accuser shall offer

evidence of the fact the charge will be held as neither more nor

less than a deliberate falsehood, raised by his enemies for the

purpose of depreciating him in the eyes of the public. On the

contrary, from every inquiry, it appears that money was one of

the articles about which he was perhaps too little solicitous; and
we may relate an anecdote of one of our friends, who, when the

Doctor came to England first, called for him under the most un-
favourable impressions, and, on requesting a deci})herment of his

own head, begged leave, as he conceived usual on such occasions,

to present him with a fee. Instead of the German Doctor pock-
eting the cash, as mv friend had antici|)ated, to his surprise the

money was pushed back by Dr. Spurzheim, while a flush of ge-

nerous indignation, at seeing his professions and his character so

much misrepresented, crossed his cheek ; and further, on my
friend finding he had been misinformed, and saying he would at-

tend the lectures then about to commence, and again tendering

the money, * No, no,' said the Doctor, ' come and hear first

:

if you like the subject then, and are anxious to learn, I shall

teach you.' This extraordinary interview was the commencement
of an acquaintance which time ripened into friendsiiip, which is

now so strongly tied by the bands of mutual affection and esteem,

that nothing on this side the grave can divide them. In Edin-
burgh, too, I have heard Dr. Barclay pul)licly rleclare, that, so

far as he had been able to discover, Dr. Spurzheim did not care

for money, he had declined Dr. B.'s offer of a loan, having no
occasion for it ; and he gave free admission to his lectures to

above 200 students who attended Dr. B.'s anatomical course.
" Dr. Spurzheim was in Wales when the wanton attack on

him in the Edinburgh Review was published, and bent on a very

different route ; but his almost direct course was to Scotland,

there openly to meet the charges and calumnies of his detractor.

Does any thing in all this savour of the quack or tjie fortune-

hunter ? Who has ever found that a quack doctor was known
to refuse a fee ? Such a prodigy must have found its way into

some record or another, but they are all equallv silent. In one
word, the whole charge is monstrous, absurd, and totally without

Vol. 57. No. 275. i\/arc/i 1821. Ff '
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foundation. Had the reviewer of the physiognomical system kept

in his recollection a declaration made in a previous number, he

would not so hastily, un\varrantal)ly, and uufairlv have traduced

Dr. Spurzheim. The following is the passage alluded to :

" ' The most effectual way of persuading the public that their

opinions are refuted out of a regard to human happiness, is to

treat their authors with some small degree of liberality and gen-

tleness. It is also pretty generally taken for granted, that a very

angry disputant is usually in the wrong; that it is not a sign of

much confidence in the argument, to take advantage of the unpo-

pularity or legal danger of the oi)posite doctrine ; and that when
an unsuccessful and unfair attempt is made to discredit the ge-

neral ability or j)ersonal worth of an antagonist, no great reliance

is understood to be placed on the argument by which lie may be

lawfully o])posed.' "—(Edinburgh Rev., No. 26. page 352.)

Our correspondent, after some other remarks, proposes that,

*' for the satisfaction of many, it is highly desirable that an as-

sociation should be formed in London on a plan somewhat similar

to that of Edinburgh ; which, by the numi)er, tiie accuracy, and

the extent of its observations, shall soberly decide, whether or no

the many respectable individuals who have espoused the doctrines

of Spurzheim have been the dupes of designing and artfid per-

sons ? Whether those who have so long opposed it shall be

proved wrong ? and, as a necessary consequence of the whole.

Whether the science of phrenology is to sink entirely, or be fully

established as a branch of general science ? Those who may ap-

prove of this suggestion are requested to make their wish known
by letter addressed to A. Z., to be left at the Star Office, Picket

Place ; and should a small additional number of individuals be

found willing to associate themselves with a few who are already

collected, they will receive notice of any future arrangement for

connecting themselves with the Friends of the Study of Man."

Loudon, March 23, 1821. A. Z.

MADRAS LITERARY SOCIETY.

This society met at the College Hall on the evening of the 1st

Sept. last; when the Hon. Sir John Newbolt presided for the

last time, previous to his embarkation for Europe.

The meeting was verv numerouslv attended, and throughout

its proceedings evinced the high respect and regard entertained

by all present for their learned and worthy president, whose ap-

proaching departure from India could not but be felt as a great

loss to the institution, and a source of much regret to every in-

dividual connected with it.

The following communications were read or laid before the so-

ciety at this and the previous meeting

:

Two
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Two valuable papers from C. W. Whish, Esq. at Calicut

:

1. On the alphabetical notation of the Hinduhs.

2. On the Hintluh quadrature of the circle, and the infinite

series for the proportion of the circumference to a diameter, ex-

hibited in the four Shasters, Tantra, Sangraham, Yukti, Chasha,

Karanu-Padhatih, and Sadratna Matan. As also, by the same
gentleman, copies of two inscriptions on stone in the Tiruvanoor

pagoda, near Calicut ; with copies in modern Tamul letters, and
a translation of one of them into English.

A letter from J. Munro, Esq. at lellicherry, accompanied by
a donation of a curious old Persian and Latin work by Lewis De
Dieu.

A letter from the secretary of the Asiatic Society, presenting

seven volumes of their Researches to the society.

A considerable number of dravvini's of the various tribes and
castes, male and female, composing the community of Malaya-
lam, were laid on the table. These are understood to give a

very accurate idea of the characteristic features of those people,

and were executed by au able native artist, under the immediate
direction of a gentleman, to whose kindness and zeal in promot-

ing the objects of the institution, on this as well as on former

occasions, the society is much indebted.

A ground rattan from the Ram Ghat in the western range,

north of the parallel of Goa, and stated to be 225 feet in length,

was presented by Lieut. -col. Blacker, through the medium of

Major Macdonald.

The Hon. Sir E. Stanley moved the thanks of the society to

the Hon. Sir John Newbolt, for his able exertions as President,

which was unanimously carried, and the President returned

thanks in a neat and impressive speech. The President having

withdrawn, it was moved, and carried unanimously, ThatSir John
Newbolt, their first President, by whose able exertions the so-

ciety had been established, and under whose fostering care it had
attained so great a degree of success, be requested to continue

President of the society, and that an acting President be elected

at next meeting.

It affords us great pleasure to state, that the President having
conveyed to the Hon. the Governor the unanimous wishes ex-
pressed at the last meeting of the society, Sir Thomas Munro
was pleased accordingly to do the society the honour to accept

the office of Patron, in the room of the late governor, the Right
Hon. Hugh Elliott.—Mac/. Gov. Gaz. Sept. 7.

Ff2 XXXVI. ///.
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XXXV f. Inldllgence and Miscellaneous Ai tides.

PLATINUM.

J. HE larf^est piece of this inelnl aver met uitli, weighs one pound
and a half. It was found by a Negro slave in the gold mines of

Condoto, in the government of Choco, and is now lodged in the

Royal Musenm iu Madrid.

IKST FOR nARYTKS AND STRONTtA.

Make a solution of the earth, whichever it mav he, either in

nitric, muriatic, or some other acid which will form a soluble

salt with it: add solution of sulphate of soda in excess j filter,

and then test the clear fluid by subcarbonate of potash. If any
precipitate iulls down^ the earth was strontia ; if the fluid re-

main clear, it was barytes.— {Journal of Sc'if.nce and the ArtSj

X. 18!).)

SKI.ENIUM.

The proprietors of the Sulphuric-Acid Works at Gripsholm, in

Sweden, having had occasion to repair the leaden chamber of

their manufactory, collected a few pounds weight of a substance

chiefly consisting of sulphur impregnated with Selenium, whick

Professor Berzclius, of Stockholm, has forwarded to London, to

the care of Williaui Allen and Co. Plough-court, Lombard-street,

requesting that it might be sold for the benefit of the proprietors

of the Gripsholm Works, at a price which they have fixed. By
application, as above, it may be had in bottles of the following

sixes, together with a translation of the process recommended
by Professor Berzelins for procuring this new substance :

^ 5. d.

2 -ounce phials, price .. 5

4- ounce .. 9 6
8-ounce •

. . 16 6

16-ounce .. 1 10

DYEING.
We announced some time ago that M. Braconnot, of Nancy,

had discovered meaiis for apph'ing orpimeutto stuffs of all kinds,

and laid his process before our readers. M. L. Lassaigne has

since succeeded in fixing chromate of lead with the fibre of all

kinds of stuffs, by following a process similar to that employed

by M. Raymond, to fix Prussian blue upon silk. The following

is the process described by M. Lassaigne.

The well cleansed skeins of silk are immersed for a quarter of

an hour iji a weak solution of subacetate of lead at the common
temperature ; they are then t.iken out and rinsed thoroughly in

a large qnautitv of water. This condiines the silk witli a cer-

tain
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tain quantity of the subacetate. The silk thus prepared is after-

wards immersed in a weak solution of chromate of potash, whicii

causes it to assume a yellow colour, which continues to deepen

more and more for about ten minutes, when it reaches its greatest

intensity. The silk is then washed and dried.

A solution of native chromate of iron, decomposed by nitrate

of potash, and saturated with nitric acid, may l)e employed in

place of the neutral chromate of potash.

This colour is unalterable in the air ; and by varying the pro-

portions of subacetate of lead, and the chromate of potash, tints

varying from pale to deep yellow may be obtained.

The process is applicable also to woollen, cotton, and linen
;

but with these the solution of subacetate should be heated to

about 130' of Fahrenheit.

This dye however is liable to the inconvenience of being par-

tially decomposed by soap : its use therefore iiad best be confined

to silk.

MAGNETISM.
Professor Hansteen, of Christiana, has announced that he has

ascertained that every perpendicular object, of whatever mate-
rials,—for instance, a tree, the wall of a house, &c.,—has a mag-
netic north pole at the foot, and a south pole at the top.

—

y^n-

nals of Philosophi/, M S. No. 2.

HEAT OF VACUUM.
M. Gay Lussac has lately proved by well contrived experi-

ments, that when any portion of space, void of ponderable mat-
ter, is suddenly dilated or diminished, a thermometer, in such

space, undergoes no sensil)le change. It appears plainly, that a
vacuum, if it contain caloric at all, cannot contain it in the way
that bodies do ; and that the heat which irradiates through it

instantaneously, is all that it holds, and is so infinitely small as

not to be appretiable by instruments.

FINE ARTS.

We have great pleasure in announcing that a desideratum long

called for has at length been gained, for giving to the public

suitable convenience for viewing in a proper manner the produc-
tions of our engravers. It is now determined to open a regular

exhibition of engravings of living British artists; and as the

King has most graciously given the undertaking his Royal pa-
tronage, there can be no doubt of its success. The exhibition

will open in the middle of April, under the direction of a super-

intending committee of engravers.

The very high state of perfection to which the art of engraving
has been brought in Great Britain, and the ineffective modes in

which
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which its productions have been hitherto exhibited to the public,

rendered it absolutely necessary that some nieiins of doing better

justice to the talents of the country, and of cultivating a more
intimate connexion between the patrons of this fine art and its

professors, should be devised.

A great portion of the time of British engravers has, of late

years, been applied to the illustration of literature ; but the most
exquisite performances in this way are scarcely produced before

they are locked up in the cabinets of the curious, never to be
looked on but by a chosen few. The best proofs of works on a
larger scale, meet with no better fate. These facts apply, in a
greater or less degree, to every style of engraving; so that en-
gravers themselves are,in manyinstances,unacquainted with what
is passing out of their own departments. Such an institution as

the present was therefore much to be desired ; and we are happy
to add that the plan has met with the highest encouragement from
those of the nobility and gentry who are most conversant with
the fine arts.

EUHARMONIC ORGAN AT CALCUTTA.
The friends of harmonic improvements will regret to learn,

that the liberal views and intentions of the Elders and Congre-
gation of the Scotch Church at Calcutta, which induced them
to purchase one of Mr. Liston's improved Organs, and to take

out Mr. John yllsager as their Organist *, are likely to be frus-

trated by the sudden death of that gentleman, from a stroke of

apoplexy, which occasioned him to fall lifeless from his seat, while

performing before the congregation 1 This melancholy event hap-
pened many months ago, and we regret to mention a report,

which we hope will prove untrue, viz. that the elders, despairing

of the opportunity of quickly supplying Mr. Alsager's place, had
employed some organ-builder who is resident there, to cut down
this fine and vnique Itistrument into a common organ, having
only 12 sounds in its several octaves.

CICERO DE REPUBLICA.
After being buried for ages in obscurity, a copy of this tract,

so long sought for in vain, has been found by M. Maio in the

library of the Vatican. ~
VETERINARY ART.

The following recipe is given in an American paper, as an ef-

fectual cure for a horse having a film, as it is called, over his

eyes.

" Take a little clean hog's lard on the end of your finger, rub
it well in the quadruped's eye, once a day, for three or four days
in succession, and the film will be removed effectually."

• See our 49th Volume, p. 26G, and vol. 53, p. 395,
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SCARLET FEVER.

It is announced in the Journal de Medecine Pratique of Ber-

lin, that the Belladonna is a preservative against this fever. The
fact was first discovered at Leipsic, but it has lately been con-

firmed by several experiments.

SNAKE WITH TWO HEADS.

Dr. Corradori, at Ruto, in Tuscany, lately saw a snake with

two heads. Sometimes it happened that the heads differed as

to the use of -their faculties : thus the one head would eat while

the other was asleep. •

POTATOES.

Last year (says a writer in The Farmer's Journal), I planted

a row of sets, cut out into single eyes, from large potatoes chosen

out of a heap ; the row was 25 yards in length : and next to it 1

planted another row of equal length, from the smallest potatoes,

picked from the same heap : some of the latter were set whole,

and some cut in half. When I took them up, the former row
produced Jour bushels and a half' of fine large potatoes, with
scarcely any small ones. The other row gave so few in measure
that they all went into a half-bushel scuttle, and were miserably

small.
' GEOGRAPHICAL INQUIRIES.

Count Romanzow has fitted out two new expeditions from
Russia : one to endeavour to travel along the solid ice on the

coast of Tschutski from A^ia to America: the other to ascend

one of the rivers on the N.W. coast, in order to penetrate the

unknown space which is between ley Cape and Mackenzie's

River.

DANGERS IN THE RED SEA.

Mr. Editor,—Sir,—As I am convinced that you are ever

ready to give publicity to any communication where the safety of

lives and shipping is concerned, I shall, without apology, beg a

place for the insertion of the undermentioned dangers, discover-

ed by the Syren during her late voyage up and down the Red
Sea. Jan. 24, 1820.—A reef extending north and south abcut

600 yards, lat. 20= 43' N. and long. 37° 36' E. by chronome-
ters.

Jan. 31.—A reef in lat. 25° 12' N. and long. 34° 56' E. by

chronometers.

April 20.—A reef in lat. 24o 45' N. and long. 35" 8' E. by

chronometers.—A reef (a round spot), in lat. 24°51'N. anil

long. 35° 12' E. by chronometers,

Fronj
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From the latter another of considerable extent bore W.S.W.
five or six miles.—Observed three low islands, extending N.W.
and S.E. about eight miles (not Grove Island, &c.&c.); the

centre one is in lat. 24' 4V N.—A reef in lat. 24° 35' N. and
long. 35"^ 25' E. by chronometers : with another reef bearing

from the latter W. { N. five miles.

April 21.—A reef in lat. 24° 8' N. and long. 35° 45' E. by

chronometers.

The following is an extract from my log, relative to the shoal

said to have been seen by the Fury and Daidalus, which may
prove satisfactory

:

Jan. 30.—At two P. M. saw a small sandy island from the

mast- head, bearing N.E. to E. distant eight or nine miles, which
appeared to be a quarter of a mile in length, with a reef extend-

ing to the northward from it, about a mile and a half, and to

the southward a quarter of a mile.—I made it in lat. 24" 59', and
long. 35" 59' E. by chronometers, whose rate had been found

correct 22 hours before. Horsburg places this shoal in lat. 24"

58' N. and long. Sii° 56' E. Capt. Court has laid it down in

lat. 24° 56' N. and long. 35" 49' E.
As the north winds, not unfrequently, blow with such violence

down the Sea of Suez, as to oblige a ship to bear up for Tor (the

only safe harbour before known, I believe, between the straits of

Jubal and Suez), and thereby causing a great delay and loss of

time, I beg to recommend, as an excellent place of shelter, the

Bay alluded to in the following extract from my log : viz.

Jan. 29.—At nine A.M. tacked in seven fathoms in a fine

sandy bay, the extreme point of a reef of breakers, projecting

from the land, forming the north side of the bay W. I N. and a

head-land forming the south side S.E. by S.—9. 30 A. M.
tacked and stood in again ; found the soundings gradually de-

crease from 10 to 9, 8, 7, 6 j, and 6 fathoms, within half a ca-

ble's length of the shore : tacked and stood out.—The bay is in

lat. 29° 12' N. (on the Arabian shore), and would afford excel-

lent shelter from N.W. or even W.N.W. winds ; the holding

ground is capital ; and from the number of shrubs and trees grow-

ing near the beach, I think water might be procured by digging.

I am. Sir, yours, &c.

Thos. M'Donnull,
Late Commander of the Syren.

Calcutta, June 20, 1820. {India Gazette.)

LIST
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LIST OF PATENTS FOR NEW INVENTIONS.

To Henry Penneck, of the town of Penzance, in the county of

Cornwall, Doctor of Physic, for improvement or improvements of

machinery for the purpose of lessening the consumption of fuel

in working steam-engines.—Dated the 27th February 1821.

—

6 months allowed to enrol specifications.

To William Frederick Collard, of Tottenham Court Road, in

the parish of St. Pancras, Middlesex, musical instrument maker,
for certain improvements on piano fortes.—8th March.—6 mo.
To Stephen Wilson, of Streatham, in the county of Surry,

esq. for certain improvements in machinery for weaving figured

goods.—Sth March.—4 months.
To Robert Burton Cooj)er, of the Strand, in the county of

Middlesex, sword-cutler, for improvements on or a substitute for

stoppers, covers or lids, such as are used for bottles, tobacco- and
snuft-boxes, ink-holders, and various other articles requiring

stoppers, covers or lids.—3d March.—6 months.
To Jonathan Dickson, of Holland-street, Blackfriars, in the

county of Surry, engineer, for improvements in the means of

transmitting heat, and also in the means of transmitting cold from
one body to another, whether solids or fluids.—5th March.

—

2 months.

To Henry Browne, of Derby, in the county of Derby, chemist,

for improvements in the construction of boilers, whereby a consi-

derable saving in fuel is effected and smoke rapidly consumed.-—
1 6th March.—4 months.

THE NEW COMET.
Ob.servatory, Gosport, March 1 7.

The comet came to its perihelium to-day, namely, within 14

degrees of the sun. It has only lessened its right ascension half

a degree, and its north declination four-fifths of a degree, since

the evening of the 24th of February, when it was first seen here
;

but by the annual motion of the earth, its distance from the sun

is decreased about 16°. Now it is advanced too far in the solar

rays to allow iis to make correct observations on its position.

At the close of this month it will begin to set after the sun,

and with a clear horizon an hour before sunrise, there will be a

chance of seeing it rise about E.N.E. during the ensuing month.
The weather has lately been unfavourable for seeing the comet
so near the western horizon in the evenings ; as, from its very

slow geocentric motion, it will not aflFord sufficient space to at-

tempt to deduce the form of its orbit, which is the chief object to

science.

It is hoped that correct observations on the frequent appear-
ance of those celestial visitors, will, in the course of time, throw

Vol. 57 . No. 275 . March 1 82 1

.

G g new
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new light on the theory of comets, and divest it of much of the

uncertainty that seems to exist, in regard to the form of their

eccentric orbits and their periodic returns.

VOLCANO IN THE MOON.
In the proceedings of the Royal Society (given in our last Num-

ber) it will be seen that on the 8th February the discovery of a

volcano in the moon was announced to that distinguished body.

By the following paragraph, copied from a Plymouth newspaper,

the same or another volcano seems to have been observed also

by another person on the 16th of January.
" Mr. Cooke, of Stonehouse, having constantly made observa-

tions on the moon for the last twelve months, discovered, about

nine o'clock on the night of the 16th January (two days before

the full, and the only bright night of the moon), an effusion of

smoke, which lasted about a minute, and appeared like the flut-

tering of a bird. It passed over the moon before it evaporated,

and must have forc-shortcncd, as it seemed in effect to have

passed over the whole disc, from the place whence it arose, on
the east of the spot Menelaus and near Plineas ; but the effu-

sion prevented the exact spot from being ascertained. Mr.
Cooke had nearly finished a painting of the face of the moon in

oil, seven feet in diameter, when he learnt from a friend in the

neighbourhood, of the discovery of a volcano, which has induced

him to delay it j but it is very likely the same."

QUERE RESPECTING TABLES OF VESTA.

To Mr. Tilloch.

SfR,—Give ms leave, through the medium of your excellent

publication, to avail myself of the opinion of some of your readers

who may be fully instructed with respect to the management of

M. Daussy's Tables of Vestn, inserted in the Connoissancc des

Terns for 1820. I had amused myself during the winter in cal-

culating the orbit from January to April, and had a design of

communicating it to your Magazine ; hut as Mess. Groombridge
and Bode just at the moment published the positions of the

planet, I deemed it necessary to transmit my computation. Up-
on comparing my positions, however, with those of Mr. Groom-
bridge (for tlie meridian of Greenwich ?) I perceive mine to differ

in almost every instance ; and though the error in no case

amounts to more than three minutes of a degree in right ascen-

sion, and sometimes only to a few seconds, yet, as I conceive

the fault to be mine, I feel anxious to discover the cause. There
are two notes, one at page 219, and the other page at 255 of the

Connoissance des Terns, neither of which I clearly understand

;

and from this circumstance the defect probably arises. The for-

mer
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mer note states, that in order to obtain the perturbations of the

orbit with great exactness, it was necessary to carry the eakula-

lion to hundreds of seconds, which have been given in the Tables

:

**Mais on pourra \w\w I'usage ordinaire se contenter des dixiemes,

et retrancher en meme terns un cbiQ're des tous les argumens."

I am at a loss how to interpret this cutting off afigure from
all the arguments. Had it staled,from the ecjuations^ I should

have concluded that, if the calculations were carried to two places

of decimals, the last figure should be suppressed. But how a

figure is to be cut off from all the arguments of longitude, ex-

cept as is usual when the argument exceeds the extent of the

Table, I do not sec. The same difficulty occurs page 256, where

it la observed, " La Table suivante donne les perturbations du
rayon vecteur en dix-millioniemes ; c'est pourquoi, aprfis en

avoir fait la somme, il faudra en retrancher le dernier chiffre, le

rayon vecteur n'etant donne qu'en millioniemes." Now the ex-

tent of the Table of Equations of tlie Had. Vect. to Argum. I. is

10000. I conceive therefore that the meaning of this note is,

that when the equation exceeds four figures, the last (to the left

hand) is to be suppressed. I do not know how it can be inter-

preted otherwise with propriety.

If any gentleman who has satisfied himself as to these difficul-

ties, will be kind enough to communicate his sentiments to me
through your Magazine, I shall esteem it a favour, and feel greatly

obliged to him, and to you.

Permit me to ask if the Tables of Ceres, Pallas, and Juno, are

printed ? Bode gives the positions of the two latter occasionally,

but I am ignorant whether the Tables are in private hands, or

not.

MaichZ, 1S21. Z.N.

BAROMETRIC MEASUREMENTS OF HEIGHTS.

Hov,-land Street, 9th March, 1821.

Sir,— I have been much gratified by observing the zeal with

which the efforts of Mr. Bevan have been seconded by your Cor-

respondents, in communicating their Barometric Observations,

carefully made in defined situations, on the second Monday in.

each Month, at the hours 8, 9, 10, 11, and 12 of the forenoon;

and I sincerely hope and beg to request, that they will further

persevere j and also that other gentlemen resident on the differ-

ent Coasts of our Island will imitate their praiseworthy example;

carefully connecting their place of observation, by a Spirit Le-
velling, with the low and high water marks, of their respective

neighbourhoods. These maritime observations are of the utmost
consequence to be simultaneously made with others at various in-

land points, towards obtaining nearly aproxiniating heights of

G g 2 the
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the several places of observations, and what is perhaps of more
importance, towards ascertaining, more exactly than is yet known,
what are the causes which locally affect the atmospheric pres-

sure? and under what circumstances may a uniformitv of its ac-

tion, as exhibited by the Barometer, be reasonably expected ?

\ beg, in conclusion, to entreat of those gentlemen who keep
inet«orological journals, to imitate the example of Mr. Gary, in

p. 160 of your l;ist number, by communicating exact observa-

tions, made by their Barometers, on the days and hours above
specified: these more minute observations, for comparison with

the monthly and other means from their tables, cannot fail of

proving highly useful. J. Farey, Sen,

P. S.— I am glad that Mr. Bevan has called the attention of

your readers to the general inaccuracy of the Ordnance Trigono-
metrical Heights: the fact is, that paltry and insufficient instru-

ments have been depended on for Elevations; used with less

care, as to simultaneous and often repeated observations, than

would have been proper, with other and far more efficient instru-

ments : in p. 429 of your 48th volume, and on other occasions, I

have before adverted to these circumstances.

BAROMETRICAL OBSERVATIONS.

26, Arlington-street, Camden Town, 12th March 1821.

Hour.
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Tlie observations made in different places, on the 1st Monday
of the last four months, are not more satisfactory than the above.

1 find the mean difference between Leighton and Bushy-Heath

219,332 feet ; but there remains a great uncertainty on the true

difference of level : it amounts to 73,512 feet in February, in

calculating the ohservations at 8 and at 12 o'clock, while in

November it is only 3,21 G feet from the observations at 9 and

at 10.

Sir,— I send you the observations made at Arlington-street

on the 12th of this month. The reflections which follow them
are inserted merely for you, and Mr. Bevan, if you think that

they may be interesting to him.

As I am going abroad at the end of this month, I shall not be

able to furnish your Magazine with other meteorological obser-

vations made in Camden Town.

I am, sir, your most obedient servant.

To Mr. Tilloch, A Constant Reader,

Crumpsall, Lancashire, Mar. 13, 1821.

Sir,—I send you observations on the barometer, &c. made at

this place on Monday the 12th instant.

1821. A. M.

Mar. 12th 8''.

9
10

11

12

Bar,

29.492
29.500
29.515

29.520
29.525

Ther.

att.

44
45.7

46.7

48.5
49-5

Ther.

det.
Wind.

42-2

44.7

45.7

47.5
49

W.S.W. light.

W.S.W. Do.
W.S.W. fresh.

W. by S. brisk

W. Do.

Weather.

Cloudy,
Do.
Bright.

Do.
Do.

I observe that there is a typographical error in my former

communication, published in the last Number of your Magazine,

which it may be well to correct, as it affects the sense of the

passage in which it occurs. The word " connection," in the

fifth fine from the top of the 154th page, should be read " cor-

rection."

Your obedient servant,

To^Mr. Tilloch. John Blackwall.

Leighton, March 24, 1821.

Dear Sir,—I send you the observations made with the baro-

meter on the 13th instant, at this place, and also at Bushy-Keatb,
by Col. Beaufoy.

LEIGH'
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LKIGHTON BUZZt^RD.

1821.

March 13.
Hour.

8h

9
10

11

12

Barom.
Ther.

att.

29-668
29-685

29-692

29-692
29-688

431
44i

46
461-

47-1

Ther.

det.

40
43
45
49
51

Wind and Weather.

w.
s.w.
w.
s.w.
s.w.

brisk.

moder.

do.

do.

do.

thin clouds,

a few clouds,

detached do.

cloudy.
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MFTKOROLOGICAL JOURNAL KEPT AT BOSTON,

LINCOLNSHIRE.

BY MR. SAMUEL VEALE.

[The time of observation, unless otherwise stated, is at 1 P.M.]
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meteorological table,

By Mr. Gary, of the Strand,

For March 1821.
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XXXVII. Ohservaiions on Statements made ly Mr. Ricardo,
arid others^ ** On the comparative Jidvantages of illuminating

I'll Gas producedfrom Oil andfrom Coal." By Mr. George
Lowe.

To Mr. Tilloch.

Dear Sir,— feo great is the interest excited at this time,

respecting the quahties of oil, during heating, boiling, or being

converted into gas, that scarcely does there appear a single num-
ber of the scientific journals, in which the subject, in some shape

or other, is not to be found amongst its contents. There can be

little doubt, could we but visit the chemical laboratories through-

out this kingdom, that we should, in not a few, find some odori-

ferous trace of its being, or having been, the subject of inquiry.

So far then as the late memorable trials (which were at the time

too truly styled " the humiliation of science") may tend to a pa-

tient investigation of experimental chemistry, prior to the deli-

very of any public opinion on them, they may eventually subserve

the interests of science itself.

Our increased knowledge of the gaseous compounds, arising

from the destructive <listillation of oil and coal, is certainly much
indebted to the late judicial investigations, as from hence have

arisen numerous essays and papers, each inviting discussion on
the subject, in connexion with our truly national invention of

gas illumination.

The (juestion arismg out of these discussions, to which at this

time I wish more particularly to draw the attention of your

readers, is, ^' the comparative advantages of illuminating by gas

produced from oil, and from coal," this being the title of a paper

by Mr. Ricardo, which has just appeared in the 3rd number of

the Annals of Philosophy.

So nearly allied is this attempt to run down coal gas, to the

train of argument adopted by the writer of an Essay on the same
subject, which appeared in the I4th number of the Quarterly

Journal (to which I replied in the £6 1st Number of the Philoso-

phical Magazine), that even the expressions in many instances are

alike ; of course the conclusions drawn are identical. Whether
or not the same hand which held a pen in the former was con-

cerned in the paper now under examination, matters little, as I

shall save myself and your readers the trouble of again discussing

assertions unsupported by fresh arguments, by referring them to

my former reply. In a word, I do not hesitate to maintain, that

by far the greater part of Mr. R.'s conclusion against the use of

coal gas in favour of oil gas, was drawn from distorted and cr-

roneoiis data.

Vol.57. No. 276. y/pn7 1821. Hh Let



242 071 Mr.Ricardo's comparative Advantages

Let us examine bow Mr. Ricardo has come to the knowledge
that " one foot of oil gas is equal to four of coal gas." This is

the grand point of attraction held out to the admiration of the

public; and one on which as flatly contradictory evidence has

been borne, as distinguished the late memorable proceedings inthe

Court ofCommon Pleas. Thus, whilst Mr, Deville, of the Strand,

is inclined to compare oil gas with coal gas in the ratio of 9 to 5,

and while Mr. Brande, in his Manual of Chemistry, p. 156, says

that " from two to three cubic feet may be regarded as equiva-

lent to five or six of coal gas," we have every other intermediate

proportion, even as high as Mr. Ricardo's four to one. Mr. R.
says, " I have found that an Argand burner giving a light equal

to six candles, six to the pound, consumed one cubical foot in

the hour." What was the specific gravity of the gas made use

of, or what the kind of candle (wax or tallow), the number of

threads in each wick, or the weight of each consumed, we are

not informed. This we know, that Professor Brande states that
*' an Argand burner of oil gas giving the light of eight wax can-

dles (four to the pound) was found to consume 3900 cubical

inches, or rather more than 2\ cubic feet per hour."

But to proceed with Mr. R/s statement, which is now brought

into comparison with some results of Mr. Accuni, who states,

in his work on Gas Lights, p. 276, that " an Argand burner of

coal gas giving a light equal to three candles (eight to the pound)
consumes two cubical feet per hour." These are the species of

data from which conclusions so satisfactory to Mr. Ricardo have

been deduced ! "Tis well he refers us to p. 276, for at other pages

of this genuine book-maker, I can find divers ratios to suit any

theory ! So much for the comparison of one discrepancy with

another. But if one volume of oil gas is not equal to four of

coal gas, of which Mr. R. himself seems to have some misgivings,

for "three and a half" is ultimately the foundation upon which

he raises his allegations against coal gas, surely it can be well

authenticated as being equal to three volumes ! for he says " the

quantity of light produced from a given quantity of oil gas is

stated by an eminent chemist to be equal to three times the

quantity produced from coal gas."

Who this eminent chemist is, we are left to conjecture : it

surely cannot be Dr. Henry *, who has written most elaborately

on the subject, and more to the point than any one. Possibly it

may be Professor Brande, because he said at the Bakerian Icc-

* See papers of his in Nicholson's Journal for 1805, vol. xi; in tlie

Transactions of the Royal Society for 1808 ; and in the last volume of the

Manchester Memoirs. Another paper of his on the same interesting sub-

ject has lately been read by him before the Royal Society, which perhaps

will shortly appear.

ture,
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ture, '* It may, I think, be stated with sufficient accuracy for

practical purposes, that a gasometer containing 1000 cubic feet

of oil gas is adequate to furnish the same quantity of light as

one of 3000 of coal gas, provided due attention be paid to the

construction of the burners and to the distribution of the lights."

How the Professor could possibly think this, when even his own
calculations (erroneous as they may be readily proved) did not
l)car him out by a deficiency of above 20 per cent., I know not.

The title of the paper from which this extract has been made,
is *' On the Composition and Analysis of the inflammable
gaseous Compounds resulting from the destructive Distillation of

Coal and Oil, with some Remarks on their relative heating and
illuminating Powers, by William Thomas Brande, Esq. Sec. R. S.

Professor of Chemistry R. I.^* published in the Philosophical

Transactions for 1820, Part I., and in the Phil. Mag. for last

September.

The chief object of this paper was to prove that no other

gaseous compound of carbon and hydrogen exists, but the one
usually called olefiaiit gas ; the second section institutes a com-
parison of the illuminating and heating powers of olefiant gas, oil

gas, and coal gas. How far he has succeeded in the undertaking,

may be partly ascertained by referring your readers to a review

of it by Professor Thomson in the 95 th Number of the Annals of

Philosophy, and to the 68th Number of the Edinburgh Review.
A very short extract from each, will be sufficient to put us in pos-

session of the material errors from which Mr. Brande's ratios

against coal gas o.re deduced. Thomson observes, " His specific

gravities and atomic weights are without any exception inaccu-

rate; lam surj)rised at the low specific gravity of coal gas, which
he assigns, viz. 0-4430," which would sei;ve most completely to

run down coal gas in all his after calculations.

Dr. Henry found the specific gravity of coal gas of medium
quality to be "622, and of that produced from coal tar to be as

high as 'JSO. The latter portions of coal gas, when made on
the old principles of long charges, of course are much lower,

sometimes as low as "390; but where three or four hours' charges
are adojjted (as at Derby), or the tar converted into gas, which
for the last year I have found very practicable, and which will

soon be heard of on a very extended scale, the gas will be found
to be so far increased in illuminating power as generally to aver-

age from 'ooO to '600.

From this it is evident that the coal gas will vary according to

a good or a bad method of manufacture, and all calculations of
comparison like Professor Brande's or Mr. Ricardo's, be thus in

a hke ratio affected. The Edinburgh Review says, "We must
take leave to observe, that in some parts of his inquiry, Mr,

H h 2 Brande's
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Brande's train of reasoning is a little fallacious;" and as to his

arithmetic, they are (like myself) cjuite unable to comprehend

it. Nevertheless, the points upon which we stumble are not

exactly the same, the reviewer himself being evidently at fault

when he conceives that the number of cubic inches of olefiant

gas (640) and of oil gas (800) found equal to the light of one

waK candle per hour, should eacli be multiplied by the same
mulriplier (14-0625) to increase the light ten-fold ; because that

in the instance of the olefiant gas it so required it. I feel very lit-

tle doubt that the increase of the multiplier will be found to be in

the inverse ratio of the decrease of carbon, which these gases may
contain, still dependent upon the discovery of Count Ruraford,
*^ that the quantity of light emitted by a given portion of inflam-

luable matter in combustion, is proportional in some high ratio

to the elevation of temperature."

Now how will this agree with Mr. Brande's ratio for coal gas?

It seems he forgot to ascertain how much coal gas was equal to

the light of o?ie wax candle, but sets about ascertaining the quan-

tity of light given off by the largest sized Argand burner when
consuming only 6560 cubic inches (al)out 31 cubic feet) per hour,

which he found equal to only five wax candles. Therefore to

obtain by calculation how much coal gas would be equal to ten

wax candles, he sets down 6560 -=- 5 = 1312 = the light of one

candle, which multiplied by 10= 13120= 10 candles! quite

forgetting the Count's theory and his own practice with respect

to the cases of the olefiant and oil gases. Now the fact is, that

a large Argand when consuming only 3| feet per hour, instead

of 5 feet, is not giving oflf any thing near so much light as the

same quantity would if burnt in a smaller and more propor-

tionate sized one*.

From such a datum so multiplied it is not in the least strange

that coal gas of the sp. grav. "443 should cut so poor a figure by

* The reason of this is best proved by experiment, to be, that the supply

of atmospheric air caused by the draught of the glass chimney, is highly

disproportioned to the quantity of gas in such case consumed, thereby ex-

erting a very cooling influence on the flame. Had Mr. B. been aware of

this fact, he doubtless would have adopted some means for its remedy:

such as narrowing the draught by applying a taper chimney, or by placing

over it a piece of coarse wire-gauze, or a disc of tin with a smaller opening

in its centre tlian that of the glass chimney, either of which, so regulated

as just to allow the flame not to smoke, would have materially increased

the light of his C560 cubic inches of gas. Surely Mr. Brando does not mean
to say that in his experiment the flame was so regulated as to be just be-

low smoking ? for with coal gas, rich in carbon, I find that the same burner

as his, under the same pressure of half inch, will not smoke when consuming

five feet per hour and giving a light equal to eight or nine wax candles.

Mr. B.'s 6560 inches would have given more light if burnt through either

^ bat's wing burner or a large Argand without a glass.

the
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the side of oil gas as the Professor makes it appear. He says,

*'
it appears (from his method of calculation) that to produce

the light of ten wax candles for one hour, there will be required

2600 cubical inches of olefiant gas.

4875 .

.

. . of oil gas.

13120 .. .. of coal gas."

As well might he have said, on the same princiole, that be-

cause it requires 800 cubic inches of oil gas to equal the light of

one- candle, therefore it requires 8000 cubic itiches to pioduce

the light of ten candles! Had he multipHed 1312 by 8, as he

did the oil gas by 6, or the olefiant by 4, the product 10496

(= 6-074 feet) would have been much nearer the truth. Their

ratios then would have been

Olefiant gas .. .. 2600 ratio I.

Oil gas 4875 .. 1-875.

Coal gas 10496 .. 4-037.

Numbers so little short of 1. 2. 4, that for practical purposes,

where good coal gas is to be obtained, we may rest assured that

two cubical feet of it, properly applied, will be found equal in

illuminating power to one of oil gas*.

Before we quit this j)art of our subject, it may not be amiss

to hint at one other source of discrepancy too frequently over-

looked in the analysis of these gases, that of experimenting upon
the gases immediately after their production, or after they have

been made some time and transmitted to a great distance, per-

haps miles (as was the coal gas in Mr. Brande's casef) through

a series of cold pipes, whereby the deposition of a highly vola-

tile oil takes place, which in the former case would have added
greatly to its illuminating power, to its specific gravity, and of

course to the quantity of oxygen it would consume.

Having now reviewed with some minuteness, yet I trust with

candour, the theoretical basis of Mr. Ricardo's comparative state-

ment, " that 20 cubic feet of oil gas will give as much light as

70 of coal gas," I will endeavour to travel through the other

stages of his paper at a quickened pace.

* After Mr. Lowe's paper was in the hands of the printer, I received a

letter from him containing the following paragraph :

" My chemical library having this day received the very valuable acqui-

sition of Dr. Andrew Ure's Dictionary of Chemistry, I hope it is yet in the

Editor's power to add (as a note) the weight of testimony to my argument,
xvhich the Doctor, under the article * Oil Gas,' affords me; he says ' 2'ke

Oil gas I have been accustomed to make has only a double illuminating power
compared to good coal gas.' I should be sorry that Mr. Ricardo or your
readers should lack evidence like this.

"

—

Edit.

f The oil gas made use of in Mr. Brande's experiments was manufac-
tured in the Institution j but the coal gas came from the Gas-work, Peter-

street, WestminBter.

Theory
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Theory we have quite done witli ; all is now matter of fact, or

rather of assertions taken by Mr. R. as matter of fact: and in our
endeavour to come to a due appreciation of these facts, we will

endeavour to answer the most prominent points of his objections

against coal gas, by adducing substantial facts which are daily

before the eyes of thousands. " Oil gas (he says) requires no
purification ;" yet in the very next page, in describing an oil gas

apparatus, he says '* the oil gas having passed through the

condenser, is then conveyed into a wash vessel, where it passes

through water to deposit any oil, or other condensible vapour

that may have conse over with it."

To wash then, it seems, is not to purify ! Now to manufacturers

of oil gas, and still more to their neighbours, it is known that

this said washing water is the vilest nuisance that ever passed

down a sewer; in more instances than one, actions have been
threatened on account of this no- purifying process. " It con-

tains no sulphuretted hydrogen, which is one of the admixtures

of coal gas, and of this all the purification to which it is sub-

mitted cannot wholly deprive it;" therefore, to make short,

does every thing that is bad to our health and property, which
of course oil gas docs not. One feels very much inclined to

ask, where, or in what town, did Mr. Ricardo find this fact, as

a general thing ? Certainly not in London ; for I have there en-

joyed its light in rooms the most elegantly furnished, where both

pictures and plate, had its effects been deleterious, would have

been assuredly injured.

As to the assertions of Dr. Henry, that it is easy to purify coal

gas so that it shall not test Tr-o.^o-o^th part of sulphuretted hy-

drogen, why surely that most accurate chemist must have been

mistaken; but then I cannot doubt the evidence of the three last

years in our own house, every room of which, not excepting bed-

rooms, proves the possibility of purifying coal gas. As to the

accidental escape of coal gas being more annoying than a similar

escape of oil gas, I think we need not waste words to prove, that,

for the same reason, it is less dangerous. Mr. R. forgets to

mention that acetic acid is sometimes formed in making oil gas,

when he talks of the pipes stopping up. To satisfy myself, I last

week cut open a copper tube which has conveyed more coal gas

than any other pipe about our premises, but found not the

^liglUcst deposit in it ! So much for Mr. R.'s first division,

'' The qualities of the two gases for producing light."

The second point for consideration is ^' the comparative faci-

lity with which a coal or oil gas establishment may be carried

on." Hitherto I have endeavoured to go along with Mr. Ricardo

with as grave a face as possible ; but if, at the conclusion of this

division, you, Mr. Editor, your reader, and even Mr. Ricardo

himself.



of Oil Gas over Coal Gas. 247

himself, do not smile to think how he has been cheated in his nu-

merals, I shall indeed be surprised* His own calculations will he

quite sufficient to show how erroneous must have been his data.

After tracing the outline of each apparatus, he says, " These

are the processes required for producing the oil and co«i gas

;

but we shall better understand the trouble attendant on the lat-

ter, by a comparative view of two establishments, for a thousand

lights each, one for oil, the other for coal gas. Each light con-

suming annually upon an average 2000 cube feet of oil gas, and

7000 cube feet of coal gas, the whole annual consumption of

the one would be 2,000,000, of the other 7,000,000 cube feet."

*' The average quantity of oil gas required would be during the

fortnight before and after Christmas, somewhat above 16,000

cube feet per night, and 56,000 of coal gas." That is, if every

burner of the 1000 coal gas lights consumed five cubic feet per

hour (which is found to be above the average for the town of

Derby), the inhabitants would be required to keep them burn-
'

ing each night eleven hours! i. e. from four in the afternoon till

three o'clock next morning ! ! an event just as probable as the

calculation upon which it is founded, or as the truth of the stated

number of retorts presumed requisite to furnish such a supply

of gas. " To produce that quantity of oil gas, eight or ten retorts

would be sufficient, each retort sis feet long and six inches dia-

meter."

—

" In the coal-gas work forty retorts at least would be

required *, each retort six feet long and one foot in diameter.

The utmost quantity of gas which one retort could produce would

be 1680 cube feet, working night and day without intermission."

—"Forty retorts required to supply 1000 lights! !! !" Six

retorts is the calculation of Mr.Wigston at the Derby Gas-works,

for the like number of lights; and from the experience of the three

last months' work he finds they will be amply sufficient. His

retorts are semi-elliptical, six feet long and two feet diameter,

being constructed on the very best principles of exposing a thin

stratum of coal to a large surface of heat, and working at short

charges.

Surely Mr. Ricardo inust imagine that no improvements have

taken place in the manufacturing of coal gas for the last five

years; whilst in that of the oil gas it should seem one gallon of

oil which formerly made 80 cubic feet of gas will now afford 100.

But even on the London system of setting up retorts, five in one

* For the truth of this statement Mr. R. makes a marginal reference to

" See Peckston on Gas Lighta." Now, in justice to Mr. Peckston, it is but

fair to state, that he gives that number as being the quantity then (in 1818)

required by the London Companies ; for, in his estimate last year, to supply

1000 lights in Derby, he states ten elliptical retorts as being amply suEti-

cient.

oven.
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oven, as adopted at Nottingham, I understand that 34 circular

retorts of tlie same size as those mentioned by Mr. R., have
through this winter suppHed above 1600 hghts ! each light ex-
travagantly supplied with gas. So much for the correctness of
the statement under Mr. R.'s second head.

His third head, " The capital required for such establish-

ments," is involved in his fourth, which we will hasten to notice.

He says, " The next subject for consideration is, Which is the more
oeconomical method ? And it may appear surprising to many,
that light from oil gas can be afforded to the consumer as cheap
ias that from coalj and at the same time yield as great or greater

profit to the company supplying it/' Indeed it will appear very
surprising to many, especially to the Derby people, that it should

be possible, after contrasting a cojmler stale7ne?it. He says,
*' From some known data, it is supposed that the cost of coal

gas to the Companies, reckoning the sale of coke, tar, &c. would
be about 10^. per 1000 cube feet ; the selling price is estimated

at the rate of loy."—" The profit and loss account of an oil gas

establishment may be calculated very easily." *' The cost for pro-

ducing 1000 cube feet of oil gas will be as follows: £ s. d.

Ten gallons of oil at 2s. per gallon 10
One bushel of coals 1 6
Labour, wear, tear, and contingencies . . . , 5 6

^^1 7 0"

This then (or rather SOs. which Mr. R. allows) is the prime

cost of 1000 feet of oil gas, where the oil can be bought at the

very cheapest rate, and no inland carriage to be added to it. What
it must be charged by any public company to the consumers of it,

so as to meet the many looked for and unlooked for expenses

upon the sale thereof, and yet to divide 10 per cent, profit, I

think would be difficult, at least disheartening, to say ; inasmuch

as it is just 100 per cent, dearer than its equivalent in coal gas

may be purchased for in this town.

For the contract entered into with Mr. Wigston to furnish coal

gas of the best quality into the Derby Gas Company's gasometer,

he finding retorts, condenser, coals, lime, labour, wear and tear,

is at the rate of owe shilling a7id eightpence * per thousand feet !

!

and the price charged by the Company to consumers, who take

it by measure, is seven shillings and sixpence per thousand

* This I am aware is a price so low that it astonishes all, and is incre-

dible to many. It shows that he is either content with very little profit, or

that he has stept out of the path of the old method of making coal gas. In

the construction and arrangement of some parts of the Derby apparatus

he has certainly shown considerable mechanical ingenuity and independence

of thought.

feet ! ! I
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feet ! ! ! The bare statement of these facts will, I trust, furnish the

best comments upon this part of the " Comparative Advantages

of illuminating by Gas from Oil and from Coal."

His fifth and last head, *•' Which is most durable in a na-

tional point of view?" is best answered by a general axiom, That

that is the best source of a nation's revenue which is most lucra-

tive, least fortuitous, and least hazardous. That oil gas should

be preferred to coal gas, because it would thereby encourage

the Greenland fisheries as a nursery for our fleets, is a rather

strange doctrine, when we recollect that during war it is pro-

tected by law from that most disgraceful system, the impress

!

And we certainly have yet to learn how it can be put in com-

parison with the Newcastle coal trade, and that carried on along

our western and southern shores. As I said in my former reply

to the very same argument, I repeat my opinion, that where the

former brings up one sailor, these latter sources bring up fifty.

We have now contemplated the Jive-point picture of oil gas,

which the fanciful pen of Mr. Ricardo has.presented to the reader

of the Annals of Philosophy. Be assured, Mr. Editor, that in my
thus attempting to hold up the mirror of truth, in order to take

a fair impartial view of it, I am as free as even Mr. Ricardo him-

self from being " influenced by interested motives in seeking

publicity to it." The cause of truth and of science is alone the

object I am desirous to subserve : if Mr. Ricardo or any of your

numerous readers should by the aid of these rcjieclions discover

that his chief points of " Comparative Advantages," highly co-

loured as they are, are out of all drawing, due keeping and pro-

portion, and that, in order to make them bear out, not a few false

shades have been thrown over coal gas,—then indeed shall I rest

satisfied that I have neither written, nor caused you to print, in

vain. Believe me, most respectfully.

Your friend,

Derby Brewery, March 21, 1821. Geo. Lov\'E.

XXXVI P. . On the Errors in Longitude as determined ly ChronO'

meters at Sea, arisingfrom the Action of the Iron in the Ships

upon the Chronometers. By George Fisher, Esq. Com^
municated by John Baurow, Ei^. F.R.S.*

J. HE determination of the longitude at sea by time-keepers, is

so exceedingly easy from the simplicity of the observations and

calculations employed, and from the general practicability of the

method, as to render chronometers, in the present improved state

of navigation, almost indispensable articles in the ecjuipment of

ships for foreign service ; and I shall feel happy if the following

* From the Transactions of the Royal Society for 1820. Part II.

Vol. 57. No. 276. Jpril 1821. li obser-
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observations may, in any way, contribute to the more accurate

determination of the longitude by this method.
The suddeii alteration in the rates of chronometers when taken

on board of ships, has been fretjuently observed by intelligent sea-

men ; and is generally ascribed to the motion of the vessels.

Before, however, I attempt to account for this alteration, I shall

first prove that it actually takes place; and, in order to do this,

shall relate the circumstances connected with the chronometers
on board the Dorothea and Trent, commanded bv Capt Buchan,
which occurred during the late voyage to the north pole.

Soon after the arrival of the ships on the coast of .Spitzbergen,

the chronometers on board the Dorothea (five in number) were
found to be rapidly gaining on their former rates as determined in

London previous to the ships sailing; in consequence of which
the land appeared considerably to the westward of its true posi-

tion as determined by lunar observation, and they were found to

be still gaining daily, which aj)peared not only from each sub-

sequent set of lunars, but also by comparing the longitude of dif-

ferent points of land determined by the chronometers, with the

longitude of the san^.e points ascertained in the same way some
time afterwards.

For instance : The longitude of a remarkable point of land on
the north-west coast of Spitzbergen, called Cloven Cliff, was
found by a mean of the observations taken with the chronometers

on .lune 21, ISIS, to be 10" 35' 27'' E.; but the longitude of the

same point of landon July 31, was 10° 15' 37" E., making a dif-

ference of no less than about 20" of longitude in five weeks ; that

is, estimating the longitude with the same rates and errors as de-

termined in London before their departure. From this, therefore,

it appears, they had been gaining on their former rates, or had

been increasing their gaining rates, and diminishing their losing

ones.

An opportunity soon afterwards occurred of observing the ef-

fect produced upon the chronometers by removing them on shore.

On the 9th of August, the chronometers, nine in number, were

landed on an island, where a tem))orary observatory iiad been

erected for the purpose, and the latitude of which had been ac-

curately determined with a repeating circle made by Troughton,

when it was found that the acceleration immediately ceased ; for

the longitude of the place by chronometers, August 12, was 9^ 42'

36" E.i but on the 27th, it was 10° 1' 0" E., making a difference

of 18' 24" of longitude in fifteen days, using the former rates.

Since, therefore, the chronometers were getting easltrly by

their removal on shore, the acceleration must have ceased ; which

will appear upon consideration.

A similar circumstance was observed by Lieut. Franklin to

take



us determined by Chronomclers at Sea. 251

take place with the clironometers on board the Trent, which were

four in number; and he observes, " It may l)e worth}' of remark,

that the chronometers taken out by the Hon.Capt. Phipps showed
too great westerly longitude, and consequently gained on these

seas. The fact of so many chronometers altering their rates

the same way, is curious; but I am not aware that any cause can

be assigned."

The effect produced upon one or two of the chronometers by
their removal to land, was very remarkable ; a chronometer made
by Baird was (by observations taken on shore near where the

ships lay at anchor, by Lieutenants Franklin and Beechey, with

false horizon, and eight-inch reflecting circles of Troughton,
from August 8 A.M. to 12 P.M.) losing 3-"4 daily when on
board ; but upon its removal on shore to the observatory, its

rate per transit, from August 16 to 26, was observed by myself

to be 1S""2 losing. Upon again removing it on board, it was
found by observation, as before, to be losing 6'"5 daily; from
which it appears the chronometer lost no less than about thir-

teen or fourteen seconds daily by its removal on shore.

Another chronometer in the Trent, made by Pennington, had
been gaining rapidly on l)oard ; when taken on shore, it acquired

immediately a losing rate of 1""S, nearly the same as it had in

London before the vessels sailed.

A chronometer of my own, by Arnold, was affected likewise

nearly as much, losing about 9' daily by its removal on shore.

In the other chronometers the alteration was less sudden, but

was ultimately not less considerable ; and they were several davs

on shore before they acquired a steady rate, as will appear by
the following table of their rates, during the interval of the re-

spective dates.

Table of Rates of Chronometers imynediatety when landed^

Atic^ust 9, 1818.

August 9

11

12

IG

20

23

26

xNo. 1.
I

-2.

Earnshaw.
\ Arnold.

4.

Barraud.
6.

Arnold.

+ 120

4-102

+ 7-98

+ 6-2

+ 5 63

-f 4-02

-0-2

0-

-1-85

-51
-5-2

-6-14

+ 8-1

+ 7-9

4-0-8

+ 7-1

+ 2-8

+ 4-3

-33-5

34-2

-36-2

40-9

37-7

-41-5

Clock.

+ 70-60

+ 69-03

+ 69-12

+ 69-25)

i i 2 Tiie
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The rates from August 12 to 26, were determined by the sun's

transit, and those from August 9th (the day on which the chrono-

meters were landed) to the 12th, by a comparison with the clock,

supposing its mean rate +69*"5, as no observation occurred

during this interval ; and by this table it appears, that the chro-

nometers when landed were rapidly diminishing their gaining

rates, and increasing their losing ones. In the others the effect

Was almost immediate.

Tlie clock and chronometers were likewise landed upon a small

island in Fair Haven, on the north coast of Spitzbergen, on the

30th June ; and, as the same circumstances occurred, it will be

needless to detail them.

The following table is intended to show the diflference between

the rates on board the ships and what they would have been had

they been on shore.

Chronometers.



as determined ly Chronometers at Sea, 253

gen, the longitude of which was determined by a great many ob-

servations of the distances of the sun and moon for several days

with Troughton's eight-inch sextants and reflecting circles. The
rates in the column entitled " Mean Rates at Sea," are deduced

by dividing the difference of the errors by the interval.

The rates in the column entitled " Mean Rates on Shore," or

more properly what they would have had, are means between the

rates of chronometers on shore before leaving England, and those

obtained at Spitzbergen ; and although a mean between the

rates of chronometers obtained at different times, may not accu-

tately be the mean rate they would have had during the interval

of those times, from the continued variation to which they are

subject
;

yet, upon comparing the two last columns together, of

the rates thus deduced, it will be perceived, that in all the chro-

nometers their gaining rates had either been increased, or their

losing ones diminished on ship-board, or, in other words, they

had all been accelerated.

Nor is this acceleration peculiar to high latitudes ; it was ob-

served very soon after the chronometers were put on board in

the River, particularly in Nos. 3 and 8, which, upon arriving

at Shetland, were found to have gained instead of losing rates^

which they had in London.

This acceleration was very soon perceptible in the chronome-

ters taken out by the Hon. Captain Phipps, made by Kendal and

Arnold. Mr, Lyons, who accompanied him, landed at Sheer-

ness Fort, and found the longitude by them to be 30' 0" E.

which is about IS' W. of the true longitude, as determined in

the Trigonometrical Survey.

The same occurrence took place last summer (1819). The
longitude of a place in one of the Orkney Islands, as determined

by three chronometers made by Arnold, two ofthem belonging to

myself, the other to Lieut. Yu. Home, R. N., who accompanied
me, was 6' 40" W. of the longitude determined by the difference

ofM of stars E. and W. of D .

Again, in the trial of Mr. Harrison's time -keeper, in 1764, the

longitude of Barbadoes by the watch was 10' 45" more to the

westward than that determined by astronomical observations

made by the persons sent out for that purpose.

Soon after this trial, the commissioners of longitude agreed
with Mr. Kendal, one of the u atchmakers appointed bv them to

receive Mr. Harrison's discoveries, to make another watch on
the same construction, which went considerably better than Mr.
Harrison's. Mr. Kendal's watch was sent out with Captain
Cook in his second voyage towards the south pole and round the

world, in the years 1772-3-4 and 5, " when the only fault

found
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found in the watch was, that its rate of going was continually

accelerated."

It now remains, therefore, to determine what this acceleration

arises from. That it does not arise from the motion of the ves-

sels, is evident in the case of the nine chronometers on board the

Dorothea and Trent ; since the acceleration was observed when
the ships were firmly beset with ice; also in the case of the al-

teration in the rates of the chronometers upon landing, and
taking them on board again at Dane's Island, the ships were
riding at anchor close in shore without any perceptible motion.

An account was also kept on board and on shore, of the state

of the temperature and barometer, every two hours, both nigiit

and day ; and upon comparing them together, there does not

appear to be the least correspondence between the change of

rates and the temperature at the time.

It appears therefore to me, that this acceleration arose en-

tirely from the magnetic action exerted by the iron in the ship

on the inner rim of the balance, which is made of steel.

That the iron in the ships becomes magnetic, is plain, from the

polarity which exists in it ; the whole forming altogether one
large magnet, having its south pole on deck nearly amidships,

and its north pole below. This is seen from the constant devia-

tion of the north end of the compasses placed on deck towards

the centre of the ship, as appears from recent observations, which

I have mentioned elsewhere.

Nor is it surprising that the force exerted by the ship's iron

(thus become magnetical) on the balance of the chronometers,

should be sufficient to cause a very sensible alteration in the rate

of going, when we consider how easily, in other cases, the presence

of any thing magnetical is detected by the alteration of the rate

of a chronometer; and when we consider the great influence ex-

erted by this iron upon the binnacle compasses at very consider-

able distances, and in situations v.here the utmost precaution is

used to remove every piece of iron from them, by using copper-

bolts, fastenings, &c.

It remains only to determine, how far this alteration in the

rates of the chronometers, can be reconciled with that observed

in chronometers when under the influence of magnets placed in

different positions with respect to their balances.

To determine this, two watches were used, with steel balances

and horizontal escapements, one by Earnshavv, the other by Al-

lan and Caithness ; also two chronometer'^ made by Arnold. To
each of these watches were applied, at a distance of two inches

from the balance, magnets of twelve inches in length, in four

different positions, and in the planes of the balances.

The
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The following Table will show the rates of the watches in

twenty-four hours, deduced by comparing them with an excel-

lent clock with Graham's dead beat cscajjcment, and regulated

by transit.

N
S

N
S
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time thev are on shore ; and if the rates are ascertained on board,

the chrononiett-rs should always be kept in the same place, and

also in the same position with respect to the ship ; for I have

bnt little doubt that, upon an accurate trial, a chronometer will

be found to cliange its rate, more or less, according as these cir-

cumstances are attended to. If these precautions are not taken,

land will appear to be considerably to the westward of its true

position ; this is particularly exemplified in the observations of

the Hon. Captain Phipps; from which nearly the whole line of

coast on the west side of East Greenland has been placed nearly

\\° too much to the westward, by reason of the acceleration of

his chronometers : the same circumstance would have occurred

with the chronometers in both of the ships Dorothea and Trent,

in the late voyage, had not the longitude been otherwise deter-

mined. It is therefore highly requisite that attention should be

paid to a circumstance so much connected with the improve-

ment of geography as well as the safety of the seaman.

The foregoing paper is followed by an Appendix containing

Tables of Rates furnished by Mr. Coleman, teacher of naviga-

tion, and embrace observed rates in different voyages from 1802

to 1820 inclusive, corresponding very much with Mr. Fisher's,

and tending to confirm his general inferences.

XXXIX. Sequel of the Experiments on the Action of the Vol-

taic Pile upon the Magnetic Needle, By M, Boisgeraud
Jun.

[Concluded frpm p. 206.]

t THINK it useful to make known an illusory phaenomenon which
tlic Voltaic a})paratus I made use of presented. I took a very

fine silk thread ; I attached it to a fixed point by a small particle

of wax. 1 took another very small particle of wax, which I fixed

to the other end of the thread, in such a manner as to form a
pendulum with it. I afterwards pressed the latter piece of wax
on one of the poles of a magnetised steel wire which remained
suspended. The other pole was rubbed with a little grease, so

that I could make adhere to it horizontally a small needle of

Spanish wax or silver. This arrangement, it will be observed, has

some analogy with the electroscope of Coulomb. The object of

it was to indicate the action of the conducting wire on the faces

of the needle. The following are the deceptive phsenomena which
it presents.

A magnetised bar which I held in my hand appeared con-
stantly to attract, by its north pole, the south face of the sus-

pended needle ; the south pole appeared equally to attract the
Vol.57. No. 276. y^pnV 1821. Kk north
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north face ; so that I have caused demi-revolutions to the hori-

zontal needle, by bringing the south pole of the magnetised bar

from the south face of the suspended needle, or the north jK)le

from the north side. I could even produce an entire revolution;

for the attracted * face follows the movement of the face which
attracts it.

A tendency might also be observed in the needle to direct one

of its faces towards the north, and the other towards the mag-
netic south ; for when diverted from it, it returned by a series

of oscillations, and if it had made an entire revolution, it main-
tained itself there; which shows that the torsion of the silk thread

was too feeble to remove the needle from its position of equili-

brium.

These experiments would seem to prove that, independently of

magnetic poles in a longitudinal direction, the suspended needle

had also poles in a diametrical direction. It is easy however to

be convinced that no such poles as the latter exist.

In fact, supposing that the suspended needle were a curved

plane, the magnetic action of the earth will always direct the

plane of that curve in the line of the meridian, and if turned away
from it, it will come back to that line. Further, the concavity

will be turned towards the pole of the earth which attracts the

inferior pole of the needle. If a magnetised bar is brought near

which has more action than the earth on the suspended needle,

the concavity or convexity of the arch will be directed according

as the bar exercises an attraction or a repulsion upon the inferioi'

pole of the needle.

This curve in the needle suffices, then, to produce the effects

observed. That it is the true cause of this apparent polarization,

any one may convince himself.

It will, in the first place, be readily admitted, that it is at least

very difficult to make a steel wire without a slight curve, what-

ever care may be taken to rectify it perfectly. It will be seen,

besides, by rendering this curve sensible to the eye, and present-

ing it successively in different directions, that it is always the

curve which determines the disposition of the faces of the needle.

It may hence be concluded, that the case is the same with a

curve less sensible, or even altogether invisible. The same ex-

planation will apply to the case where the curve is complicated,

and cannot be comprehended in a plane. A needle not mag-
netised presents analogous phaenomena.

I have dwelt on these latter facts, because they include all

the circumstances necessary for the detection of error, and may
perhaps explain the magnetic phaenomena announced by some
philosophers.

* This expression is not quite exact, but is more descriptive than any other.

XL. Upon
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XL. Up()7i the diff'erent Qualities of the Aliunmm of Spring'

and PVinter-feUed OakTrees. By Thomas Andrew KNiGiir,

Esq. F.R.S.''

JL H E timber of oak trees felled in winter was formerly very

generally believed to be much superior in quality to that aiforded

by similar trees felled in spring; and the same opinion appears

to be still rather extensively entertained ; though the practice of

felling in winter has wholly ceased, on account of the increased

value of the bark. But efforts have been made, and supposed

to have been successful, to obtain the advantages of both seasons

of felling, by taking off the bark in spring, and suffering the tree

to stand till the ensuing winter. A good many facts which had

come within my own observation, and information which I re

ccived from other sources, had satisfied me that the durability of

the alburnum, at least, of oak trees is considerably increased by

this mode of management ; and I was, consequently, led to make
a few experiments (with the result of which I now take the li-

berty to trouble the Royal Society) with the hope of discovering

the cause of this supposed superiority in the quality of the wood

of winter-felled trees.

In the spring of 1817, two oak trees, of nearly the same age,

and growing contiguously in the same soil, were selected, each

being somewhat less than a century old. The one was deprived

of its bark, to as great an extent as the inexperience of my work-

men permitted me to have done without danger to the tree, and'it

was then suffered to remain standing. The other tree was felled,

and, in the usual manner, immediately stript of its bark ; and

the trunk was then removed to a situation in which it was se-

curely protected from the sun and rain. The following winter, iu

December, the first tree (which still retained life) was felled, and

its trunk immediately placed in the same situation with that of

the other tree
;
pieces of each, selected from similar parts, have

been subjected to the following experiments at different subse-

quent periods.

Small blocks, of similar form and size, were taken from the

alburnum of each tree ; and after these had ceased to lose weight,

in a very warm and dry situation, the specific gravity of each was

ascertained ; when that of the alburnum of the spring-felled tree

was found to be 0*666, and that of the same substance of the

winter- felled tree to be 0'565, taking the average of several pieces

of each. I had anticipated a loss of weight to about this amount

in the alburnum of the winter-felled tree, having inferred, from

former experiments, that it must have given out a large quantity

* From the Transactions of the Royal Society for 1820. Part II.

Kk2
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of matter in the spring and early part of the summer, to form

the leaves and young shoots, which quantity could not have been

restored to it during the summer, on account of the descending

current of sap through the bark having been wholly intercepted.

Small blocks of equal weight of the alburnum of each tree were

divided by cleaving into thin pieces ; and these, after having be-

come perfectly dry, were suspended together during ten days, in

a somewhat damp room ; vvhen 1000 grains of the alburnum of

the spring-felled tree were found to have gained 162 grains,

and an equal weight of that of the winter-felled tree 145 grains
;

and I found that each substance permanently retained moisture

nearly in the same proportion that it absorbed it. The albur-

num of the oak, as of other trees, therefore, undergoes some
change of properties in the spring ; and I do not entertain any

doubt but that, in all cases in which it is expedient to give dura-

bility to that substance, much advantage may be obtained by

taking off the bark in Spring, and suffering the trees to stand till

winter. The durability of the alburnum of large oak-trees of

British growth is not, however, generally an object of much con-

sequence; because it almost always lies wholly exterior to the

heart wood ; but in the oak timber, which is imported from the

North of Europe, the alburnum and heart wood are very often

intermixed, the growth of ten or a dozen years, or more, of al-

burnum and heart wood composing, in alternate layers of un-

equal depth, the whole body of the tree ; and the value of the

timber of such trees is probably much affected by the season of

felling.

Many experiments, similar to the preceding, were made upon

the heart wood, in which I found the disposition to absorb mois-

ture, somewhat greater in that of the spring-felled, than in that

of the winter-felled tree; and I scarcely entertain any doubt but

that the winter-felled heart wood is the best and most durable
;

but I do not think any conclusion can safely be drawn till the

heart wood of many trees has been subjected to experiment ; and

therefore, as I have no evidence to offer which is in any degree

conclusive, I shall not at present trespass further upon the atten-

tion of the Society.

Downton, March 29, 1820.

XLI. A Table of the Sun's Declination to every Ten Minutes of
his Longitude : wit h the Differences and Secnlw' Variation for

Jan. 1, ISOl. {OhUq. ofthe Eclip. 23" 2T '^7\ and Sec. Far.

52"'*1.) Calculated from Taylor'?, Tables of Logarithms,

By Mr. James Utiing, Lynn Regis.

[Continued from p. 186.]
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TABLE continued.

Signs

North. VI. South.

Declination. Diff

36-8,

3,3-77 ;;

30-61,'

27-36
24-0'2

20-60

17-08

13-48

9-77

5-98

2 08
53 -09

4 17

41-14

33-9e
26-66

19-20

11-60

3-85

55-94

47-88

3966
31-29

22-75

14-06

236-48

•236-40

-236-29

236-21

236-10

236-01

Viir.

235-16
235-04

234-92
234-81

234-69

-234-56

233-80

1

•231-941

231-781

231-631

231-46
•231-31

i

231-1 li

Signs

I. North. VII. South.

Declination. Diff. ,^'^'=-

Var,

11 28-16

14 42 16

17 55-76

21 898
24 21-77

27 34-17

30 46-17

53 57-77

57 896
40 19-73

43 30-10

46 4005

49 49-59

52 58-71

56 7-42

59 15-71

2 23-56

5 31-01

8 38 03
11 44-61

5 11 50-78

17 56-52

.5 21 1-81

.5 24 6-66

5 '27 11-11

.5 30 15-09

5 33 18-64

.5 36 21-76

5 39 24-44

5 42 26-67

.5 45 28-45

.5 48 29-78

.5 51 30-68

5 54 31-11

5 57 31-09

6 30-63

6 3 29-70

6 6 28-32

16 9 26-47

6 12 -24-15

.6 15 21-39

6 18 18-15

6 21 14-46

6 24 10'28

6 27 5-66

6 30 0-55

6 32 54-96

6 35 48-90

94-00

93-60

93-22

92-79

92-40

92-00

91-60

91-19

90-77

90-37

89-95

89-54

89-12

88-71

88-29

87-85

87-45

87-02

86-58

86-17

85-74
85-29

84-85

84-45

83-98

83-55

83-12

82-68

82-23

81-78

81-33

8090
80-43

79-98

79-54

79-07

78-62

78-15

77-68

77-24

76-76

76-31

75-82

75-38

74-89

74-41

73-94

30-35

30-47;

30-59

30-71:

30-82'

30-94'

31-06

31-18

31-30

31-42

31-54
31-66

31-78

31-90

32-02

32-14

32-25

2-37

32-49
3-2-61

32-72

32-84

32-96

33-07

33-19

33-30

33-42

33-53

33-64

33-76

33-87

33-98

34-10

34-21

34-32

34-44

34-55
34-66

34-77

34-89
35-00

35-11

35-22

35-33

35-44

35-55

35-66

35-77

Signs

II. North. VIII. South.

Declination. Diff. y^j,"

21 40 0-11

21 41 36-06

21 43 11-36

21 44 45-98

21 46 19-91

21 47 53-17

21 49 25-73

21 50 57-63
21 52 28-83

21 53 59-35
21 55 -29-19

21 56 58-34

21 58 26-81

21 59 54-57
•22 1 21-65

22 -2 48-06

22 4 13-73:
-22 5 38-75!

-22 7 5-081

•22 8 -26-671

22 9 49-60
-22 11 11-83;
•22 12 33-33:
•22 13 54-171

22 15 14-29

22 16 33 73
'22 17 52-44
22 19 10-45

22 20 27-76

22 21 44-37

22 23 0-25

22 24 15-45
22 25 -29-94

22 26 43-73
22 27 56-78
•22 29 9-14

22 30 -20-76

22 31 31-71

22 32 41-92
•22 3:i 51-41

•22 35 0-20

22 36 8-26

22 37 15-62

22 58 22-24

22 39 28-16

22 40 33-35

22 41 37-82

22 42 41-58

92-56

84-33

80-12

75-88

71-62

47-68

47-75
47-81

47-88

47-94
48-01

4807
48-14

48-20

48-26

48-32

48-38

48-44

48-50

48-56

48-62

48-67

48-73

48-79

48-85

48-90

48-96

49-01

4907

49-12

49-17

49-22

49-27

49-32

49-37

49-42

49-47

49-52

49-57

49-62

49-67

49-72

49-77

49-82

49-86

49-91

49-96

50-01

50-06

50-10

50-15

50-19

50-24

< S

Long.

-22

50
40
30
20
10

21

50
40
30
20
10

20

50
40
30
20
10

19

50
40
30
20
10

18

50
40
30
20
10

17

50
40
30
20
10

16

50
40
30
20
10

15

50
40
50
20
10
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TABLE continued.

20

tC3

16

10
•20

30
40
50

17

10

20
30
40
50

18

10

20

30
40
50

19
10

20
30
40
50

20
10

20
30
40
50

21

10

20
30
40
50

Signs

O North. VI. South.

Declination. Diif.

6 18

6 21

6 25
6 29
6 33
6 37

5"20

56-18

46-99

37-64

28-l'2j

18-43

8-56

58-52

48-30

37-90

27-33

16-57

7 23

5-63

54-51

43-19

31-69

2000
8-12

56-04

43-78

31-31

18-64

5-78

52-71

39-43

25-95

12-27

58-37

44-27

29-95

8 12

8 16

8 19

8 23
8 27
8 30

15-41

0-66

45-70
30-50

15-10

59-47

8 34
8 38
8 42
8 45
8 49
8 53

43-61

27-53
11-22

54-68

37-90
20-89

8 57
9

9 4
9 8

9 H
9 15

3-65

4617
28-46

10-50

52-29

33-861

Sec.

230-98
•230-81

230-65

23O-4H

230-31
1

230-13
I

•22996
i

•229-78

2-29-60
i

229-43
I

229-24
I

•229-06

228-88

228-68
•228-50

-228-31

2'28-12

227-92

227-74
227-53

227-33
•227-14

226-93

•226 72

226^52

226-32
226- 10
225-90
2-25-68

•225-46

225-25
,

225-04
•224-80

224-60

224-37
I

-224-14

•2-25-92

223-69

223-46
2'23-22

•222-99

-222-76

222-52

222-29

222^04
•221-79

221-57

1221-30

3-25

3-39

3-52

3-66

3-80i

3-93

4-07

4-21

4-34

4-48

4-6

1

4-75

4-88:

502
5-15

5-29

5-421

5-56

5-69I

5-83
j

596!
6-lOi

6-231

6-371

6-50

6-63

6-77

6-90

7-03

7-17

7-30

7-44

7-57

7-71

7-84

7-98

8-11

8-24

8-37

8-51

8-64

8-77

8-90

9-03

917
9-30

9-43

9-57

Signs

I. North. VII. South.

Declination,

38 42-37

41 35-36

44 27-87

47 19-B9

50 11-44

53 2-49

55 53-07

58 43-14

1 32-74

4 21-84

7 10-44

9 58-54

12 46-I8

15 33-28

18 1991
21 6-01

23 51-63

26 36-73

29 21-33

32 5-40

34 4900
37 32-06

40 14-61

42 56-65

45 38-18

48 19-18

50 59-66

53 39-63

56 19-06

58 57-95

36-34

14-20

51-53

28-33

4-58

8 14 40-31

17 15-48

19 5014
22 2425
24 57-83

27 30-84

30 3-33

Dift:

172
172-,

172

171
171-

32 35-25

35 6-6,

37 37-48

40 7-7f

42 37-50

45 6-68

Sec.

Var.

170-58

5-88

35-99
36-10

36-21

36-32

36-43

167 -64

07
'-^^"^

60 36-65

fo
36-76

6o!36-87
10 36-97

37-08

37-19

37-30
10

?o 137-40

62 57-51
•"^

37-61

3TT2

37-82

37-93
38-03

38-14

38-24

38-35

Signs

II. NorUi. VIII. South.

Declination.' Dift". |y.

22 43 44-60

I22 44 46-90

22 45 48-50
•22 46 49-34

22 47 49-48

22 48 48-88

22 49 47-56

22 50 45-52
•22 51 42-72

22 52 39-22

22 53 35-00

22 54 3000

•22 55 24-32

22 56 17-88

22 57 10-72

22 58 2-82

22 58 54-18

22 59 44-82

34-72
23-8

12-31

59-98

46-94

3314

38-45

38-55

38-65i|23
38-76i:'23

23
23

155-

-92

1-85

-23 9 35-88

23 10 1616
23 10 55-71
•23 11 34-50
23 12 12-55

23 12 49-8G

5 1862
6 3-35

6 47-34

7 30-59.

8 1310
8 54-88

•23 13 2641
23 14 2-20

23' 14 3729
23 15 11-59

23 15 45-16

23 16 17-98

•23 16 50-04
•23 17 21-39

23 17 51-96
'23 18 21-78

•23 18 50 86
•23 19 I9-I6

iSicns V. N. XT. S. SinriiS irnr.

, .50-28

61-60
1-''°'^'^

60-84 r^'^-^^l

59-40'^°'^

58-68

57-96
57-20

56-50

55-78

55-00

54-32

53-56

52-84
52-10

51-36

50-64

49-90

49-16

48-43

47-67

46-96
46-20

45-48

44-73

43-99

43-25

42-51

41-78

41-00

402s
39-55

38-79

3805
37-31

36-55

35-79

35-09

34-30

3357
32-82

32-06

31-35

30-57
'29-82

29-08
'28-30

27-57

slins~TTf."*N. IX. S. II
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TABLE continued.

Signs

North. VI. Soutli.

Declination. Diff.
Sec.

Var.

221-06 ijf
70

•2'20-57
.2Q.Qg

220-30
i.20-22

220-05 '

•20-35

19 15-16

22 56-22

26 37-03

30 17-60

33 57-90;

37 37-95

i2 19-80

41 17-75:.,

44 57-29|.;

48 36-58 :^ -..

52 15-60 .^y.2? ;-2088

55 54-35g^ 7o .21.01

59 3-2-84r^*
49 ,.21.15

1218-23

3 ll-07l.,,..„-i21-28

6 .\9CK\!,.Ji 121-41

10 26-71i^ '.g|21-54i
14 4-iiL: Z,f?!-2i-67

40-85

40-95

18 52 30-85;;^' ^" 41-04

18 54 57-80!
J^.g

141-14

18 57 24-19: ]^.^< 141-23

18 59 50-00, "^^ °' |4l-53

145-26 !

2 15-26:,,,.^'41-42

147-50

19

19

19

19 9 27-60 ;-^.^^-41 -70

19 11
50-58|J^.yj

41-79

19 14 V2-98\^^^^ 41-88

141-82

4 39-95,;44:69 41-51

7 407i;441^ 41-60

Signs

II. North. VIII. South.

Declination. Diff.

23 19 46-73

23 20 13-57

23 20 39-63

23 21 4-96

•23 21 29-53

23 21 53-33

23 22 16-39

•23 22 38-71

23 23 0-27

23 23 21-04

23 23 41-10

23 24 0-40

17 41'

21 18-

121 71.=

216-85

24 54-70

28 31-Oi

i21-80

!2193|

216-59 i—
216-31

19 16 34-80! 41-97;'23 24 18-94

19 18 56-07
14066 42-06j|23 24 36-73

19 21 16-73
i^o.og

4-2-16 23 24 53-76

19 23 36-82||^".^^ 42-25|!23 -25 1002
19 25 56-3

19 28 15-26

39-5

138-93

7-04:^!^:°^

35 42-78g;5:Iij22-45
39 1824;;

15-46

53-41^ ^7 2-2-71

!21

22-84

•22-97

-2310

23"23

2206ill9 30 33-61

22-19|jl9 32 51-36
22-32; 19 55 8-54|

19 37 25-12!

19 39 41-10I

19 41 56-51

42-34

42-44

138-35 1

'42-53

42-62

22-581

46 28-30|,,

53 37-20!^ -^
57 ll-21o l?.i

50 ill

44-93 .„

4 18-34^'

2

41

21313

212-81

212-52

212-22

211-91

211-61

211-29

19 44 11-3

19 46 25-53

19 48 3915
19 50 5'2^17

•23-36; 19 53 4^.59

•23-49i

23-62

23-75
23-88

•24-01

•24-13

24-26

24-39

Signs

V. North. XI. South.

19 55 I6-4O

19 57 27-62

19 59 38-24

20 1 48-26

20 3 57-64

20 6 6-45

20 8 14-63

20 10 22-19

137-75
i

137-181

136-58

;

135-98
i

135-41
I

I134-81

134-21

133-62

13302
132-42

131-81

131-22

130-62

13002
1'29 38
128-81

128-18

l'27-56

23 25 25-53

!3 25 40-31

Sec.

Var.

SoJ '55-77
2606 ,,.70
25-33 ^^.^

25-80 gj.g^

23^06
151-86

22-32

21-56

20-77

51-88

51-89

151-91

o /

6
50
40
30
20
10

20-06
,5^.93

51-94

-54 i- ^
51-96

19-50

1

42-71

42-80;

42-89

3 25 54-31

23 26 7-56

23 26 20-06

23 26 31-80

23 26 4278

17-79

17-03

16-26

15-51

14-78

1400

51-97

61-98

51-99

5200
52-01

i42-98;j23 26 53-00

43-07|^23 27 2-47

43-16,23 27 11-16

43-24!:23 27 19-12

43-33; -23 27 26-33
43-42' 23 27 32-76
43-50!'23 27 38-45

43-59 ;23 27 43-35

43-67 '-23 27 47-54
43-76! '23 27 5094

43^84i
•23 27 53-60

43-92' '23 27 55-50
44-0i:'23 27 56-63

44-09123 27 ,57-00

7-96

7-21

6-43

5-69

4-19

3-40

2-66

1-90

1-13

0-37

52-06

206
52-06;

52-06

52-07

52-07

4-90

5208
52-08

52-08

52-09

;52-09

52-09
52-10

Signs

IV. North. X. South.

Signs

lllll. North. IX. South,

Enter the Table with the 0's longitude as the argument, and take out

the corresponding declination, adding the proportional part for the odd mi-

uute.s, to which apply the secular variation : the result is the O's declination

as required.

N. B. The secular variation is to be subtracted from the O's declination

as given by the Table, if the time is subsequent to 1801, otherwise it is to

be added thereto.

XLII. Dis'
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XLII. Discovery of Chromaie ofIron In Shetland^ By 3amuel
HiKBERT, M.D. Edhiburgh*

.

J 5, Hill Place, Edinburgh, Feb. 7, 1820.

Sir,— 1 HAVE the honour to make a commiinication to the

Society of Arts, &c., respecting the discovery, which I ori-

ginally made two years and a half ago, of the chromate of iron

in the Shetland Islands, which suhstance is at present obtained

for the mannfacturers of colours at a considerable expense froni

the United States of America. Since a notice first appeared in

the journals relating to the discovery, considerable inquiries have

been made concerning it; but, that I might not create expecta-

tions which could not be realised, I was unwilling to make furthef

communications on the subject until I had made a second visit to

Shetland, when I ascertained that it exists there in great abun-

dance. Conceiving, therefore, that the patriotic Institution of

London for the promotion of the arts and commerce of Great

Britain was the most suitable medium through which the know-
ledge of the place and circumstances under which the chromate

of iron is found might be first communicated to those who are

conunercially interested in the discovery, I have taken the liberty

of transmitting to you a set of specimens f, which, in reference

to the annexed description, will illustrate the varied character of

the mineral. If my discovery shall be considered as a contribur

tion to the commercial resources of the British Islands, it will

afford me some recompense for the considerable time and labour

which I have expended in the prosecution of the search after

this important ore. I am, sir, &c.

A. Aikin, Esq. Sec. ^c. Samuel Hibbert, M.D.

Circumstances under which the Chromate of Iron is found in

Shetland.

The chromate of iron occurs in the Serpentine rocks in the

neighbourhood of Balta Sound, in the island of Llnst. I was
first led to a search after this ore by observing innumerable frag-

ments of it strewed about the hill in which it is found, and even

contributing to strengthen the fences of the country. It is ob-

served in the form of imbedded and insulated masses, at Buness,

close to the house of the proprietor, Thomas Edmonstone, esq.

The extent of the greatest mass is not, however, ascertained, as

it is on one side concealed by the sea, and on the other l)y the

deep soil of a meadow. It was traced three feet in breadth and
fifteen feet in length. At Hagdale, near Haroldwick, the chro-

mate of iron occurs in the form of numerous thin ramifying veins j

* From the Transactions of the Society for the Encouragement of Arts,

Manufactures, and Commerce, for 1820. The Isis gold medal of the So-
ciety was voted to Dr. Hibbert for this communication,

t Which arc now in the Repository of the Society.
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266 Discovery ofChromate of Iron in Shetland.

but these are only from two to three inches in breadth, some-

times increasing to the breadth of five or six inches. Many
masses are elsewhere observable, extending a few feet and then

losing themselves in a general dissemination throughout the ser-

pentine rock in which they occur. This dissemination consists

in the diffusion of granular particles of the colour and size of

gunpowder.

It is evident from this description that the most promising ap-

pearance of the ore is adjoining the house of Mr. Edmonstone
;

and from this gentleman, whom I have made acquainted with all

the circumstances of themineral, any commercial inquiry will meet

with the most satisfactory answer. Letters may be directed,

" Thomas Edmonstone, esq., of Buness, Island of Unst, Shetland."

Upon the encouragement, however, from London will depend

the renewed searches after the chromate of iron, not only on

Mr. Edmonstone's grounds, but in the adjoining hills, which are

the joint property of several landed proprietors in Unst. From
the quantity, therefore, of the ore which has been found in de-r

tached portions on the hills, and from the promising appearance

on Mr. Edmonstone's grounds, I would submit to the manufac-

turing chemists in London the propriety of rendering to the

Shetland gentlemen every scientific assistance which they may
require from their advice, or even, if wanted, from other exer-

tions in prosecuting the search after this ore, provided its quality

suits their purpose. It appears to me that some serious obsta-

cles cannot fail to result from the inexperience of the Shetland

gentlemen in whatever concerns the operations of mining.

Vessels trading from Leith to Shetland visit Balta Sound al-

injost every month in the course of the spring and summer.

Ill furnishing the foregoing particulars relating to the chro-

mate of iron, I have only to add that I shall be happy to answer

any personal inquiries on the subject, concerning whatever I may

have left unexplained. Samuel Hibbert, M.D,

Portions of the specimens of chromate of iron transmitted by

Dr. Hibbert were put into the hands of several members of the

Society for examination, with respect both to the quality and

richness of the ore as compared with that imported from the

United States. Samples of chromate of lead prepared from the

American and Shetland varieties of chromate of iron were laid

before the Committee by Mr. Midgley, one of the chairmen of

the committee of chemistry, who has had large experience in this

branch of chemical manufacture. The result of this gentleman's

investigation (confirmed by the experiments made by other mem-

bers of the Society) is, that the ore from Shetland in quality is

quite equal to that imported from America, and in richness, as

far as can be judged fiom a few specimens, is superior.
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XLIII. Ohservations relating to the Depression of Mercury in

Glass Tubes ; occasioned by an Article in the last Quarterly

Journal of Science. By James Ivory, M.A. F.R.S.

To Mr. Tilloch.

Sir, — X HAVE to beg the favour of your inserting in your next

publication, the following observations occasioned by an article

in the last Quarterly Journal of Science. They relate to the de-

pression of mercury in glass tubes, for computing which two tables

have been published in the Supplement of the Bvcyclopcedia

Briiannica ; one under the head of Cohesion of Fluids, and
the other under that of Fluijds.

It is necessary to begin with saying a few words of the series

by which the first of the two tables is constructed. If we neglect

all the terms of each of the coefficient-serieses, except the first, as

may be done in capillary tubes with very minute bores, the series

for computing the depression will become

5 = {ix) + ^ .(^x)^ +^ {hxy + ^{bxy-^- &c.

Now here, all the coefficients after the fir;,t being small, the

product hx, which I consider as the quantity sought, will not be
nmch different from s ; and it is manifest that, when s is consi-

derable, a great number of the terms must be taken in, if the ap-

proximation is to be carried to many figures, the coefficients de-

creasing slowly. In the case of glass and mercury, s is nearly | j

and, taking into account the rate of decrease of the coefficients,

the total convergency of the series may be reckoned at \ ; and the

first four or five terms will give an approximation extending to

five figures. Accordingly it svill be found that, in the table, the

depressions for the smallest bores are nearly exact.

But the case is different when the diameters of the tubes have

a greater magnitude. Then the values of the coefficient-serieses

increase greatly, and cannot be computed with any degree of cer-

tainty from two or three of their first terms. In reality all these

serieses, excepting the first which is very regular and convergent,

diverge in their first terms instead of converging, when — is

nearly equal to, or greater than, unit. The divergency indeed

goes on to a certain point only, after which the serieses will con-
verge, and they will ultimately converge very rapidly as in the

first one. In this manner of computing therefore, when the tubes

have large bores, the degree of exactness in the result will de-
pend entirely on the three first terms of the value of the sine of

depression; since these terms are the only ones in which the co-

L 1 2 efficients
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efficients of the unknown quantity can be computed with any

tolerable precision.

If the exactness of the result would be affected in the fourth

and fifth decimal places by omitting entirely all the terms in the

value of the sine except the three first, it is to be feared that a

like inaccuracy will occur although some of the omitted terms be

taken in, but with inexact coeflicients, greatly short of the real

values, not amounting perhaps to the iOth, or the lOOdth, or

even the lOOOdth, part of the truth.

Such appears to be the objection to this mode of computation 5

and the coefficient-serieses, after the first and second, are so com-

plicated that the disadvantage does not appear to admit of a re-

medy. Still however the method is possessed of considerable ac-

curacy, which it owes to the circumstance, noticed by the author,

'that the first term alone brings out the truth within a -j^th of

the whole.

The rules by which the other table is constructed are investi-

gated on this principle ; that the quantity denoted by f is very

nearly equal to imit in tlie case of small capillary tubes, and even

in the largest bores it decreases only to a certain limit which is

greater than fi. A formula is therefore sought for determining

y when it differs sensibly from the limit; and in all other cases,

the same quantity is supposed to coincide with the limit. The
rules in the article Fluids in the Supplement to the Encyclopce-

dia will determine the depression to five places of figures, and

are therefore more than sufficient for any practical purpose. But

it is by no means supposed that it is impossible to find other and

better rules for the same purpose j as I shall presently show by

giving another formula, which has the advantage of determining

the depression directly from the given quantities without the so-

lution of an equation. I put q for the depression sought ; Ij

for the diameter of the tube; z, for the sine of depression

= •735; t=(^^y; and

A=l + -i-.^+^.^-H-~^.- + &c.; then

hl.X 4 ' X3 • ( 12 "^ le" "^ 1440 "^ 1200 '.49.

T *
A.5

•
([ 32 "^ 384 "^ 1920 "*" 161280

'

1 99.t , 410.<3

32236 '

I z9 5 7 j^ 41. < , 4l029.i2
, aic.

4 * X' * i 64 '*' 1920 "^

"~T'>J* t "768 30T2
"'"

2380480'

This formula will extend to all tubes not much exceeding six-

tenths of an inch ; and by means of it the results in the table

mav
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mav l)c confirmed. If two independent methods of computation

agree in bringing out the same numerical values, a greater proof

of exactness can seldom be ol)tained. Now having computed the

depressions in the table by the formula just set down, I have

found the same results as before, with slight differences in the

last place of figures, except in the cases of the bores 0'5 and 0*6,

in each of which a numerical error has been detected. In the first

instance, I = -5 ; t r= 3'0625 ; X = 3-546 ; then

•01445^ -00815.

In the other instance, / = 0-6 ; f = 4-41
; A = 5*579 ; and

« = -i?liii' = .00431.
^ t.\

These results are confirmed by the new formula. The num-
bers in the table, viz. -00835 and 00443 are therefore both er-

roneous ; although the real state of the case is not on this ac-

count much altered.

I may observe here that, in the long run, or for tubes large

enough, the expression,
•01445

^ = — )X

will coincide with the formula given long ago by Laplace at

p. 65 of the Supplement to his Theory of Capillary Action. The
truth is, that A continually tends to a final expression as the bore

of the tube becomes greater ; and it is only when that quantity has

attained its ultimate value that the two rules will coincide. La-
place's formula fails in giving an approximation near enough the

truth for tubes contained in the table ; but it would be found to

have all the exactness to be wished for in larger tubes, lying be-

yond the scope of the table.

In conclusion, sir, I am sorry that in this investigation I

was obliged to introduce such obnoxious quantities as expo-
nentials, &c., and I must express my regret that 1 could not ac-

complish what I had in view by means of the Tayiorian Theorem,
that universal solvent of all analytical difficulties, as it has latelv

been discovered to be. Believe me to be, &c.

April 7, 1821. J. Ivory.

XLIV. True apparent Right Ascension of Dr. Maskelyne's
36 Stars for every Day in the Year 1821. By the Rev.

J. Grooby.

[Continued from p, 199 J

1821.
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XLV. Description of an improved Glaze for Porcelain. By
Mr. John Rose, cf Coalporf, Shropshire*.

yj Coalport, March 24, 1820.

SrR,— Having for some time made use of a glaze for porce-

lain, which gives nie great satisfaction, and into the composition

of which neither lead nor arsenic is admitted, I beg leave to

submit the same to the consideration of the Society of Arts, &c.
The common glaze for porcelain and the finer kinds of earthen-

ware contains a considerable proportion of glass of lead ; this

ingredient however, on account of its being mixed with a certain

proportion of siliceous earth and other vitrifiable materials, unites

with them into a glass, which, although easily fusible, is not in

the least corroded or acted on by any articles of food. It is not,

therefore, from the apprehension of any injury to the health of

those who use vessels of porcelain, that the use of lead in the glaze

is objectionable, but because it is extremely liable to combine
with and degrade the more delicate colours, especially those

given by preparations of chrome and of gold. This is particu-

larly the case in the more expensive and elaborate products which,

on account of the multiplicity of their colours, require to be re-

peatedly heated, or fired. I trust, therefore, that the Society

will consider the communication of a receipt for glazing, in which

the abovementioned defects are avoided, as worthy of their fa-

vourable notice.

The principal ingredient of my glaze is felspar, of a somewhat
compact texture, and a pale flesh red colour, which forms veins in

a slaty rock adjoining to the town of Welsh Pool in Montgomery-
shire. This material, being freed from all adhering pieces of

•slate and of quartz, is ground to a fine powder, and being thus

prepared, I mix with 27 parts of felspar, 18 of borax, 4 of Lynn
sand, 3 of nitre, 3 of soda, and 3 of Cornwall China clay. This

mixture is to be melted to a frit, and is then to be ground to a

fine powder, 3 parts of calcined borax being added previously to

the grinding.

The specimens accompanying this letter, are,

1

.

The felspar in its rough state.

2. Do. ground to a fine powder.

3. Some of the glaze ready prepared for dipping.

4. Specimens of porcelain glazed.

5. Do. both glazed and afterwards painted, in order to

show the solidity and brilliancy of the colours when used on this

glaze. I am, sir, &c.

A. Aikin, Esq., Sec. &'c. John Rose.

* From the Transactions of the Societi/ for the Encouragement of Arti;

^lannfactures, and Commerce, for 1820. The Isis gold medal of the Society

•jj?as voted to Mr. Kose for this coinmuuicatjon.

Some
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Some of the specimens furnished by Mr. Rose were placed by

the committee in the hands of Mr. Muss, and of other artists, in

order to be submitted to experiment both with regard to the

perfection of the glaze itself at high temperatures, and its re-

action on the several colouring materials.

Mr. Muss's trial pieces were proved first in a common kiln,

and afterwards were subjected to the action of a much higher de-

gree of heat than it is possible that they can ever be exposed to

in the fair course of enamelling. In this extreme heat the ground

of the ware is not in the least degree softened or affected ; the

glaze remains firm and . perfectly uniform without any specks or

?pits having been produced on its surface ; the colours, even the

pinks and chrome greens, come out remarkably well upon it.

Mr. Rose's glaze not being so hard as that used by the French

manufacturers, incorporates more completely with the colours,

and renders them perfectly firm ; whereas every artist knows that

colours laid on French porcelain are extremely apt to chip off,

crackle, and flake, if it is necessary to make them pass the fire

a second time. On ihe whole, therefore, Mr. Muss considers

the samples placed in his hands by the committee, as the best

both in body and glaze that have ever come under his observa-

tion.

Similar reports of the excellency of the glaze, in the particulars

above mentioned, were made by the other artists who had made
trial of it.

XLVI. Report of the Cmmcil of ihe Astronomical Society of
London to thefirst Annual General Meeting Feb. 9, 1821.

An making this first report of their proceedings, the Council

cannot but congratulate the Members on the success which has

attended the first attempt to establish, in this country, a Society

for the promotion of so important a branch of science as Astro-

nomy.
Notwithstanding the difficulties and delays usually attending

the establishment of every institution, the efforts of the founders

of this Society, have been crowned with an accession of strength

far beyond their most sanguine expectations ; and which £ecms

likely still to increase. Meanwhile, adhering steadily to the prin-

ciples laid down in the Address, circulated at its first institution,

*' of avoiding all interference with the objects and interests of

other established scientific bodies," it cannot but be gratifying

in the highest degree to have observed a reciprocity of feeling on
this subject, recently expressed from the chair of the most emi-
nent scientific institution which this or any other country can
boast.

Vol. 57. No. 276. April 1821. M m In
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In the infancy of the Society much of the time of the Council
has been necessarily employed in arranging the usual routine of

its business : nevertheless, they venture to hope that, in those

subjects whicli have come before them, they have laid the basis

for promoting future improvements and discoveries; which, fol-

lowed up with zeal and assiduity, must lead to the most beneficial

results.

In the science of Astronomy, where the observations of two or

three thousand years, and those made in various parts of the

world, have not yet led to the rigorous determination of many of

the elements of the science, it can scarcely be expected that the

efforts of a few individuals, hitherto confined to their own country,

can have effected much in the short space of a twelvemonth.

But, since more can now be done in the compass of a few years

than could be formerly effected in a century (owing in a great

measure to the superior accuracy of modern instruments, but

more especially to those invaluable principles of philosophy and
that refined analysis first introduced bv our illustrious country-

man) they indulge the pleasing but not unreasonable hope that,

by the active co-operation of a whole scientific body, and the zeal

and emulation thereby excited among astronomers of every coun-

try, the science will advance constantly and more rapidly towards

that state of ultimate perfection, which it is so eminently calcu-

lated to attain.

With a view to stimulate such pursuits, the Council have or-

dered a die to be formed, for the purpose of striking medals in

bronze, silver and gold ; to be bestowed, as an honorary distinc-

tion, on such persons as may, from time to lime, distinguish

themselves by any material discovery, or improvement in the

science. And, in order to direct the attention of astronomers to

those points which appear most worthy of encouragement, they

will here state some of the principal subjects on which they have

at present decided to bestow such rewards. In the first place,

they propose to bestow the medal for the discovery of any new
planet, satellite, or comet: or for the re-discovery of any old co-

met, or of any stars that have disappeared. Considering also

the great importance (both in a nautical and in a geographical

point of view) of having accurate observations of the eclipses of

Jupiter's satellites and of occultations of stars by the moon, they

think that the medal should be given for any considerable col-

lection not only of original observations of this kind, but also of

well authenticated recorded observations, reduced to the mean
time of the meridian of some well known observatory. Observa-

tions likewise on the positions of the fixed stars, tending either

to the enlargement and perfection of our present catalogues, or

to the more accurate determination of the variable ones in size,

colour.
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colour, or situation ;—as well as observation^ on double stars,

tending;, in like manner, not only to the enlargement and perfec-

tion of the present catalogues, but also to the determination of

their angular distance, and of their angle of position;—together

with observations on nebulai—appear proper subjects of such re-

ward. To these may be added, observations on refraction, with

a view to the more perfect theory of that phenomenon
;

parti-

cularly at low altitudes, where irregularities take place, when lit-

tle or no variation has taken place in the barometer or thermo-

meter :— observations on the tides, particularly in situations

where the current is not influenced by any contiguous continent,

as will be more fully alluded to in the sequel :—observations tend-

ing to determine the true figure of the sun, or of the earth:

—

and, in short, any observations which may be considered likely

to advance and improve the science.

But, it is not to observations alone that the Council would wish

to confine the bestowing of the Society's medal. The reduction

of observations when made is another and oftentimes a more la-

borious task : and, without the latter, the former would be of

little or no service to the astronomer. To this subject, there-

fore, the Council wish to invite the attention of the computer
;

as well as to the formation of more simple and easy tables, for

the reduction of astronomical observations, than those at present

in existence. The formation of new tables for the more recently

discovered planets, as well as more accurate tables of the sun,

moon and other planets, together with those of Jupiter's satel-

lites, is a subject too important to need the recommendation of

this Society. The comparison likewise of the places of any of

these bodies, observed in the present century at any of the prin-

cipal observatories, with their places deduced from the most ap-

proved tables, but more particularly those of the moon, is an ob-

ject worthy of encouragement. In the latter case, however, it

would be desirable that the numerical value of the arguments of

the principal equations should be annexed to each comparison :

and that, in all cases, the principles on which the deductions are

made should be fully and clearly stated. But, independent of

these subjects, there are many other useful tables tending to fa-

cilitate astronomical calculations, some of a permanent and others

of a temporary or local nature, which would be a great assistance

to the practical astronomer, and worthy the patronage of this

Society. And, without particularizing such subjects, the Council

wish it to be understood that these are amongst the objects which
they are desirous to reward with the Society's medal.

The Council likewise wish to direct the attention of the diligent

inquirer to the recorded observations of preceding astronomers,

not only with a view to discover whether any observations are to

M m 2 be
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be there found of any of the more recently discovered planets or

comets, but also with a view to the formation of a more complete

catalogue of such stars as have, from time to time, disappeared

from our sight. These subjects, together with accurate and de-

scriptive accounts of the instruments used by eminent deceased

observers, in order to estimate the reliance to be placed on their

recorded observations, might fairly claim some mark of distinc-

tio!«^.

With respect to instruments, the Council propose to bestow

the medal for every improvement which may tend materially to

advance the science. They would mention however, as a few

amongst the desiderata, an instrument for determining the ap-

parent magnitudes of the stars, or of ascertaining a correct scale

whereby astronomers may be enabled to express themselves in

one common language on this subject. Likewise a simple but

effectual contrivance for enabling an observer to determine the

right ascension and declination of small stars, without the neces-

sity of illuminating the field of the telescope. And a method

of applying the reflecting telescope to transit or circular instru-

ments, in as convenient and useful a manner as the refracting

telescope.

It would be impossible in a report of this kind to enumerate

all the subjects vvhich may be considered worthy of the Society's

medal : neither can the Council establish any general scale for

the precise distribution of the three kinds which it is intended to

strike. Doul)ts may frequently arise on subjects of this nature:

but, they trust they shall always act with liberality and impar-

tiality, yet at the same time with a due regard to the dignity and

character of the Society, and the nature of the trust reposed in

them. It may indeed appear extraordinary that no mention should

yet have been made of the great desiderata of astronomy,—those

questions which have exercised the curiosity and employed the

time and attention of astronomers ever since the science has as-

sumed its present character—such as the parallax of the fixed

stars, their proper motion, the motion or rest of our own system,

and Its connection with the rest of the universe. But these and

many other points are too obviously suggested by their importance

to need any particular notice or encouragement. The man, for

whom discoveries of this class are reserved, soars far beyond any

distinction which this Society can bestow: the applause of the

human race attends his labours ; and no additional stimulus can

be offered to those by which he is impelled.

The subjects of physical astronomy are so various, and of so

mixed and complicated a nature, that the Council defer to a fu-

ture opportunity their observations on this head. In order, how-

ever, to show their disposition to encourage the consideration ot

such
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such su])jects (unhappily too much neglected among the geome-
ters of this country) they recommend the proposal of the Society's

gold medal and twenty guineas for the solution of the following

prize question :

*' For the best paper on the theory of tlie motions and j)er-

turbations of the satellites of Saturn. The investigation to be

so conducted as to take expressly into consideration tlie in-

fluence of the rings, and the figure of the planet as modified by
' the attraction of the rings, on the motions of the satellites : to

furnish formulae, adapted to the determination of the elements
• of their orbits, and the constant coefficients of their periodical,

and secular equations, from observation: likewise to])oint out

the observations best adapted to lead to a knowledge of such

determination. The papers to be sent to the Society on or

before the 1st day of February 1823."

And, in order to conceal the name of any unsuccessful competi-

tor, the Council propose that each memoir should bear a motto;

and that a sealed paper, bearing the same motto, contain the

name of the author. In such case, the name of the successful

candidate only will be divulged, and the sealed papers of the rest

will be destroyed, unopened, in the presence of the Council. The
successful paper must be left with the Society, to be published as

they may direct ; and the rest will be returned on proper appli-

cation of the authors.

The pecuniary resources of the Society, although of course not
large, are sufficient to answer every expense which may be in-

curred by tlie adoption of the plans recommended by the Council.

The number of resident members is S2; out of which, 12 have
compounded for their annual payments; and there are 37 non-
resident members : so that the total assets of the Society arising

from this source are 907^. ^s. together with a present annual in-

come of about 140/. subject to a further increase from the ac-

quisition of new members. The report of the auditors will state

the sums actually received, and the sums paid by the Society,

together with the balance remaining. It mav be proper however
here to mention that the whole of the compositions are, by a re-

solution of the Council, to be invested from time to time in the

Navy 5 per cents, in the joint names of the trustees; and that

the payments of the non-resident members are at present invested

in East India Bonds with a view to a similar permanent invest-

ment : it being conceived that these two sources of income should

be kept distinct from the annual payments.

The expenses of the Society, up to the present time, have been
very trifling, principally owing to the very liberal spirit exhibited

by the Geological Society, in granting the use of their commo-
dious apartments for the meetings of the Council and the Mem-

bers
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bers of this Society, in the very infancy of its existence : and for

which, this Society is bound to retain a due and grateful remem-
brance.

At the close of the last session, the Council received a com-
munication from Captain Basil Hall, expressing his readiness to

attend to any instructions on subjects wherein he might be of

service to the science of Astronomy, in his intended voyage to the

South Seas. They availed themselves of the offer of this intel-

ligent and cnterprizing officer, and requested his attention to the

following principal points.

To observe, as frequently as possible, the conjunctions of the

moon and planets with the fixed stars ; measuring with a micro-

meter their differences of right ascension and declination, or ta-

king the measure of their distance in a straight line: the .time

and place of observation being correctly noted.

To look out for occultations of the fixed stars by the moon ;

and particularly for those which may be presumed to be of short

duration, with a view to the illustration of the theory of Cagnoli

respecting this mode of determining the figure of the earth. And
it was remarked to him that, as the moon was now, and would

be for some few years, in such a position with respect to her nodes

as to pass over the Pleiades every lunation, it would be particu-

larly desirable to look out for the occultations of those stars.

To make frequent sweeps of the heavens, with a telescope

having a large field of view and small magnifying power, for the

purpose of discovering any comets ; and to note the progress and

circumstances of the same; making sketches of their appearance.

The Council at that time were not in possession of the calculated

place of the comet which is expected to return in 1822. But,

having since received an ephemeris of its apparent positions, com-
puted bv M. Encke, they will endeavour to forward it to Captain

Hall, and request him to look out for the same : a circumstance

the more to be desired, since it is expected to assume a different

appearance in the southern hemisphere to that which it will pre-

sent in Europe.

It appeared unnecessary to remind Captain Hall of the several

eclipses of the sun and moon, together with the eclipses of Jupi-

ter's satellites, the transit of Mercury over the sun's disc on No-
vember 4, 1822, and the several phaenomena noted in the various

ephemerides ; and which would of course be the object of his

attention without any particular suggestions from this Society.

But the Council took the liberty of directing his attention to cer-

tain points, should he be favourably situated for observing, any of

the solar eclipses, or the transit of Mercury.

They also requested him to make observations on the position

of Mars, at the time of his opposition in February 1822, with

respect
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respect to the tliree following fixed stars, which are situated near

the path of his orbit, and whose mean places for the day of op-

positiou are here stated : viz.

Star.
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would serve as a mode of comparison for those of)servcrs who,
with less powerful instruments, might be more favourably situated

for making observations at this important point of the orbit of

the planets.

The Council further represented to Captain Hall that it was
scarcely to be expected that a traveller, who is frequently changing
his situation, can make ix\a.yfundamenlal observations in astro-

nomy; such as may serve as a basis for future researches. But,
that he might do much in comparative astronomy; by taking

those elements as correct which have been determined by obser-

vations made in fixed observatories, and comparing the objects

of research therewith : some examples of which have been already

alluded to ; and others were suggested for his consideration.

But there was still another, and a very important point, to

which the attention of Captain Hall was requested (and the same
cannot be too strongly pressed on any future voyager, or settler

in distant climates, favourably situated for such inquiries)

:

namely, to make regular observations on the tides, in favourable

situations for determining their theory. It is well known that

the tides, adjoining large continents and their contiguous islands^

are so affected with the various sources of error arising from the

situation of the harbour and the nature of the bottom of the ocean
for a considerable distance around it, that not only a very long

series of observations is required to destroy or compensate those

errors, and allow the true coefficients of the formulae, for deter-

mining their value, to appear with any tolerable exactness ; but

also the coefficients themselves, so determined, are essentially

affected by such local peculiarities ; and consequently incapable

of affording any thing beyond relative results. In order to ob-

tain results unaffected with these inappreciable causes of error,

the places of observation should, if possible, be chosen on small

islands shooting up abruptly from an unfathomable depth in the

midst of a wide ocean, extending 30 or 40 degrees, at least, in all

directions ; or, at all events, a very great distance from any large

continent. The islands in the Pacific and South Atlantic oceans,

which are bedded on coral banks or the effect of volcanic erup-

tions, are precisely of this nature. If we may trust the accounts

of voyagers, many of these are mere vertical shafts, or insulated

columns, shooting at once from the very bottom of the ocean,

without shoals, or any gradual declivity. Round these, the tides

must rise and fall with perfect uniformitv : and it is exceedingly

])robable that, in these eases, a much shorter series of observa-

tions would be requisite for framing accurate results: and that

even those of a single month, in moderately calm weather, might

have considerable value in the present improved state of the

theory. The situation of the Gallapagos islands, on which Cap-
tain
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tain Hall will probably spend some time (it being one of the Sta-

tions at which he proposes to swing the invariable pendulum),

possesses peculiarities which entitle it to notice, although it does

not satisfy all the conditions. It is immediately under the equa-

tor : and should he be tliere about the time of the equinox, the

very vertex of the aqueous spheroid, which will then pass over

the spot, may be made the subject of his observations. These

islands likewise present another remarkable peculiarity of situa-

tion. For, according to the results obtained from a theorem

given by M. Biot, they stand within a very few degrees of the

point where the magnetic intersects the terrestrial equator. It

is therefore desirable that observations should be made with a
view to ascertain the accuracy of this conclusion. It may also be

remarked, that it is near this spot that the magnetic equator is

supposed to deviate into the serpentine form, as mentioned by

the same eminent writer.

The formation of an Astronomical Library being one of the ob-

jects of the Society, the attention of the Council has been di-

rected thereto. At present, however, they have not thought it

advisable to expend anv money on this department. Neverthe-

less they are happy in announcing that the foundation has been

laid, by the donation of many valuable works on the science by

several members of the Society.

It having been represented to the Council, that the observations

made at the observatory of the East India Company at Madras
were preserved in the library of the East India Company, appli-

cation was made for them to the Court of Directors. With a truly

laudable zeal for the cause of science, the Court immediately

assented to this request ; and ordered not only that the present

obserrations for a series of years (commencing with the year 1793,

and continued with some slight interruptions to the present time)

should be deposited with this Society, but that the future obser-

vations should be forwarded in like manner. Those observations,

accompanied with many other valuable papers on astronomical

subjects from the same quarter, are now in the library of the So-

ciety.

Since the last general mectijig of the Society the JCouncll have
considered the expediency of recommending a few alterations in

the Regulations. And they have unanimously agreed to propose:

first, that no person, who has filled the office of President for

two successive years, should be again eligible to the same situa-

tion, until the expiration of one year from the termination of his

office ; similar to the present regulation respecting the Vice-pre-

pidents: Secondly, that the six members of council alluded to in

Section 2, Regulation 2, should be extended to eight, and con-

licquently that four should be re-»ligible in every ensuing year,

Vol. 57. No. 276. April 1821.
""

N u ' instead
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,

instead of three only : Thirdly, that any person who may be de-

sirous of reading his own paper to the Society, may be at liberty

so to do: Lastly, that the mode of calling special general meet-

ings should be so far altered, as to direct that the subject to be

discussed at such special meetings shall be previously laid before

the Council ; and, if the decision of the Council be not satisfac-

tory to the members proposing the subject, to make it impera-

tive on the Council to call a special general meeting within a

given period. Distinct resolutions, on each of these points, will

be submitted for your consideration *.

During the last year the Council have considered the propriety

of appointing Committees for various purposes: amongst others,

one for determining on a set of questions to be proposed to per-

sons jjossessing astronomical instruments, in order to ascertain

the merits of the same ; and another to determine on the expe-

diency of procuring tables of the apparent places of the 46 Green-
wich stars for every day in the year. But, at present, nothing

decisive has been effected on these points.

One of the objects of this Society being an examination of the

heavens in minute detail, the Council have likewise frequently

discussed this subject, but without being able to agree on a plan,

proper to be recommended for the adoption of the members. They
consider it, however, a subject of so much importance, that they

will early resume it: for, until every remarkable star in the hea-

vens is recorded, and its place assigned in the catalogue, it is

vain to pretend to an accurate knowledge of the true system of

the universe.

It is gratifying to observe that the advantages, likely to accrue

to science from the establishment of a Society like this, appear

to be duly appreciated by the continental astronomers. From
many of them (whose names, among the most illustrious in mo-
dern science, now stand on our list as associates, or are suspended

in our meeting room as candidates for admission) letters have

been received by the foreil^n secretary, expressive not merely of

the most unqualified approbation of our objects, but of a desire

to co-operate actively in their accomplishment; and which has

been evinced in more thati one instance by the connnunicatioti

«f interesting notices, and astronomical works.

On the whole, the Council cannot view this new impulse which

iappears to have been given to astronomy in all parts of the world,

without anticipating die most beneficial results to the science.

The establishment of several new observatories on the continent

of Europe (one of them above the 60th degree of north latitude)

under the direction of men eminent in science, and vieing wixh

* These resolutions vvorp carried unanimousl}' ; and the Regulations hav<.

bgCQ altered accordingly in the new edition just published.

£ach
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each other in the most honourable branch of emulation—the

rising; efforts of our countrymen in the East Indies—the zeal of

our brethren on the American continent—the foundation of a

public observatory at Cambridge and another at the Cape of Good
Hope (Loth so honourable to our own country)—must ensure the

good wishes of every friend to science, and excite the admiration

of every reflecting mind.

The following is a List of the Papers which have been read at

the Meetings of the Society, in the preceding year.

March 10, On the- doubly refracting property of rock crystal,

1820. considered as a principle of micrometrical mea-
surements when applied to a telescope. By the

Rev. Dr. Pearson.

April 14. On the construction and use of a new micrometrical

eye piece of a telescope. Ev the same.

May 12. A letter from G. Peacock, Esq. to C. Babbage, Esq.

respecting the intended astronomical observatory

at Cambridge.

On double stars : with a Catalogue of the same. By
J. South, Esq.

June 9. On a method of fixing a transit instrument exactly in

the meridian : with Tables applicable to the same.

By F. Baily, Esq.

Kov. 10. Notice respecting the occultation of the Pleiades, in

the ensuing years 1821, 1822, 1823, and 1824.

Universal tables for the reduction of the fixed stars.

By S. Groombridge, Esq.

Translation of a printed notice respecting a new
meridian circle lately erected at the Observatory

at Gottingen; transmitted by M. Gauss.

Dec. S. An Ephemeris of Vesta. By S. Groombridge, Esq.

On the late solar eclipse, September 7, 1820. By
F. Baily, Esq.

,Tan. 12, A short account of the repeating circle, and of the

1821, Altitude and Azimuth instrument : describing their

different constructions, the means of performing
their principal adjustments, and how to make ob-
servations with them. By E, Troughton, Esq,

N n 2 XLVII. A Me-



[ 284 ]

XLVII. A Memoir an some new Modrficalinni of Galvanic yjp-

paratus, with Observations in Support of Ids Theory of Gal-

vanism. By R. Hake, M.D. Professor of Chemistry in the

University of Pennsylvania *'.

X HAD observed that the ignitioii prodiiced by one or tuo fjal-

vanic pairs attained its highest intensity, ahnost as soon as they

were covered by the acid used to excite them, and ceased soon

afterwards ; although the action of the acid should have increased

during the interim. I had also remarked, in using an apparatus

of three hundred pairs of small plates, that a platina wire of Num-
ber 16, placed in the circuit, was fused in consequence of a con-

struction which enabled me to plunge them all nearly at the same

time. It was therefore conceived, that the maximum of effect

in Voltaic apparatus of extensive series had never been attained.

The plates are generally arranged in distinct troughs rarely con-

taining more than twenty pairs. Those of the great apparatus

of the Royal Institution, employed by Sir H. Davy, had only ten

pairs in each. There were one hundred such to be successively

placed in the acid, and the whole connected ere the poles could

act. Consequently the effect which arises immediately after im-

tnersion, would be lost in the troughs first arranged^ before it

could be produced in the last ; and no effort appears to have been

made to take advantage of this transient accumulation of power,

feither in usirig that magnificent combination, or in any other of

which I have readi In order to observe the consequence of si-

multaneous immersion with a series sufficiently numerous to test

the correctness of my expectations, a galvanic apparatus of eighty

concentric coils of copper and zinc, was so suspended by a beam
and levers, as that they might be made to descend into, or rise

out of the acid in an instant. The zinc sheets were about nine

inches by six, the copper fourteen by six ; more of this metal

being necessary, as in every coil it was made to commence within

the zinc, and completely to surround it without. The sheets

were coiled so as not to leave between them an interstice wider

than a quarter of an inch. Each coil is in diameter about two

inches arid a half, so that all may descend freely into eighty glass

jars two inches and three quarters diameter inside, and eight

inches high, duly statidned to receive them.

My apparatus being thus arranged, two small lead pipes were

severally soldered to each pole, and a piece of charcoal about a

quarter of an inch thick, and an inch and a half long, tapering

a little at each extremity, had these severally inserted into the

* Communicated by the Author.

hollow
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hollow ends of the pipes. The jars being furnished with diluted

acid and the coils siukleiilv lowered into them, no vestige of the

charcoal could be seen. It was ignited so intensely, that those

portions of the pipes by which it had been embraced were de-

stroyed. In order to avoid a Useless and tiresome repetition, I

will here state that the coils wer^e only kept in the acid while the

action at the poles was at a niaxinnun in the experiment just

mentioned, and in others which I am about to describe, unless

where the decomposition produced by water is spoken of, or the

sensation excited in the hands, I designate the apparatus with

which I performed them, as the galvanic deflagrator, on account

df its superior power, in proportion to its size, in causing defla-

gration ; and as, in the form last adopted, it differs from the vol-

taic pile in the omission of one of the elements heretofore deemed
necessary to its construction.

Desirous of seeing the effect of the simultaneous immersion of

!ny series upon water, the pipes soldered to the poles were iiltro-

duced into a vessel containing that fluid. No extraordinary effect

was perceived, until they were very near, when a vivid flash was
observed, and happening to touch almost at the same time, they

were found fused and incorporated at the place of contact. I next

Soldered to each pipe a brass cylinder of about five- tenths of an
inch bore. These cylinders were made to receive the tapering

extremities of a piece of charcoal about two inches long so as to

complete the circuit. The submersion of the coils caused the

most vivid ignition in the coal. It was instantaneously and en-
tirely on fire. A piece of platina of about a quarter of an inch

diameter in connexion with one pole, was instantly fused at the

end on being brought in contact with some mercurv communi-
fcating with the other. When two cylinders of charcoal liiiving

hemispherical terminations were fitted into the brass cylinders

and brought nearly into contact, a most vivid ignition took place,

and continued after they were removed abouta half or three quar-

ters of an inch apart, the interval rivalling the sun in brilliancy.

The igneous fluid appeared to proceed from the positive side. The
charcoal in the cylinder soldered to the latter would be intensely

ignited throughout when the piece connected with the negative

pole was ignited more towards the extremity approaching the

positive. The most intense action seems to arise from placing a

platina wire of about the eighth of an inch diameter, in con-
nexion with the positive pole, and bringing it in contact with,

and afterwards removing it a small distance apart from a piece

of charcoal (fresh from the fire) affixed to the other pole.

As points are pre-eminently capable of carrying off (without

being injured) a current of the electrical fluid, and very ill qualified

to conduct caloric 3 while, by facilitating radiation, charcoal fa-

vours
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vours the separation of caloric from the electricity which does not
radiate; this result seems consistent with my hypothesis, that the
fluid as extricated by Volta's pile is a compound of caloric and
electricity*; hut not with the other hypothesis, which supposes
it to be electricity alone. The finest needle is competent to

discharge the product of the most powerful machine without de-
triment, if received gradually as generated by them. Platina

points, as small as those which were melted like wax in niv ex-
periments, are used as tips to lightning rods without injury,

unless in sudden discharges produced under peculiar cireum-'

stances f.

The following experiment I conceive to be very unfavourable
to the idea that galvanic ignition arises from a current of elec-

tricity.

A cylinder of lead of about a quarter of an ineh thameterj and
about two inches long, was reduced to the thickness of a common
brass pin for about three quarters of an inch. When one end was
connected with one pole of the apparatus, the other remained
suspended by this filament; yet it was instantaneously fused by
contact with the other pole. As all the calorific fluid which acted

lipon the suspended knob, must have passed through the filament

by which it hung, the fusion could not have resulted from a pure

electrical current, which would have dispersed the filament ere a

mass fifty times larger had been perceptibly affected. Accordiug
to my theory, caloric is not separated from the electricity until

* According to the theory here alluded to, the galvanic fluid owes its

propeities to caloric and electricity ; the former ])redonainating in propor-

tion to the size of the pairs, the latter in proportion to the number, being in

both cases excited by a powerful acid. Hence in batteries which combine
both qualifications sufficiently, as in all those intervening between Children's

large pairs of two feet eight inches by six feet, and the 2000 four-inch pairs

of the Royal Institution, the phaenomena indicate the presence of both fluids.

In De Luc's column, where the size of the pairs is insigniticant, and the

energy of interposed agents feeble, we see electricity evolved without any
appi eciable quantity of caloric. In the calorimotor where we have size only,

the number being the lowest possible, we arc scarcely able to detect the

presence of electricity.

When the fluid contains enough electricity to give a projectile power
adequate to pass through a small space in the air, or through charcoal, which

impedes or arrests the caloric, and favours its propensity to radiate, this

principle heat is evolved. This accounts for the evolution of intense heat

under those circumstances which rarities the air, so that the length of tlie

jet from one pole to the other may be extended after its commencement.
Hence the portions of the circuit nearest to the intervening charcoal, or

heated space, are iilone injured ; and even non-conducting bodies, as quartz,

introduced into it are fused, and hence a very large wire may be melted by

the fluid, received through a small wire impercepti'oly affected.

See Silliman's .Journal, No. 6, Vol. 1. Thomson's Annals, Sept. 1810.

Tilloch's Philosophical Magazine, October 1819.
* >?ee Adams's Electricity^, On points.

fcircum-
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circumstances very much favour a disunion, as on the passage of

the compound fluid through charcoal, the air, or a vacuum.

In operating with the ilellagrator, I have found a hrass knob of

about five tenths of an inch in diameter, to burii on the snper-

ficies only; where ah)ne, according to my view, caloric is separated

so as to act on the mass. Having, as mentioned in the memoir
on my thcorv of galvanism, found that four galvanic surfaces acted

well in one recipient, I was templed by means of the eighty coils

to extend that construction. It occurred to me that attempts of

this kind had failed from using only one copper for each zinc

plate. The zinc had always been permitted to react towards

the negative as well as the positive pole. My coils being sur-

rounded by copper, it seemed probable, that, if electro- caloric

were, as I had suggested, carried forward by circulation arising

from galvanic polarity, this might act within the interior of the

coils, yet not be exerted between one coil and another,

I had accordingly a trough constructed with a partition along

the middle, so as to receive forty coils on one side, and a like,

number on the other. This apparatus when in operation excited

a sensation scarcely tolerable in the backs of the hands. Inter-

posed charcoal was not ignited as easily as before; but a most
intense ignition took place on bringing a nsetallic point cour

nectcd with one pole of the series, into contact with a piece of

charcoal fastened to the other, it did not take place, however, so

.speedily as when glasses were used ; but soon after the ignition

was cffecte.l it became even more pow^erful than before. A cyr

linder of platina nearly a quarter of an inch in diameter, tapering

n little at the end, was lused, and binned so as to sparkle to a

iconsiderable distance aro>md, and fall in drops. A ball of brass

of about half an inch diameter was seen to burn on its surface

with a green flame. Tin foil, or tinsel rolled up into large coils

of about three quarters of an inch thick, were rapidly dcstroved,

as was a wire of platina of No. 16. Flatina wires in connexion
with the poles were brought into contact with sulphuric acid

;

there was an aj)pearance of lively ignition, but strongest on the

positive side. Excepting in its j)ower of permeating charcoal,

the galvanic fluid seemed to be extricated with as much force as

when each coil was in a distiiiet glass. Apprehending that the

partition in the trough did not sufficiently insulate the poles from

each other, as they were but a few inches ajiart, moisture or moist-

ened wood intervaiing, I had two troughs made, each to hold

forty pairs, and took care that there should be a dry space about

four inches broad between them. They were first filled with pure

river water, there being no saline nor acid matter to influence

the plates, unless the very minute quantity which might have re-

Wjaiucd on them from former immersions. Yet the sensation pro-

duced
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duced by them, on tlie backs of my hands, was painful ; and if

hvely scintillation took place when the poles were approximated.

Dutch gold leaf was not sensibly burned, though water was found

decomposable by wires properly affixed. No effect was produced

on potash, the heat being inadequate to fuse it.

A mixture of nitre and sulphuric acid was next added to the

water in the troughs, afterwards charcoaj from the fire was vividly

ignited ; and when attached to the positive pole a steel wire was

interposed between it antl the other pole, the most vivid ignition

which I ever saw v»'as induced. I should deem it imprudent to

repeat the experiment without glasses, as my eyes, though un-

lisualjy strong, were affected for foity-eight hours afterwards. If

the intensity of the light did not |)roduce an optical deception, by
its distressing influence upon the organs of vision, the charcoal as-

sumed a pasty consistence, as if in a state approaching to fusion.

—That charcoal should be thus softened, without being destroyed

by the oxygen of the atmosphere, will not appear strange, when
the power of galvanism in reversing chemical affir.ities is remem-
bered ; and were it otherwise, the air could have no access, first,

be causcpf the excessive rarefaction, and in the next place, as I

/suspect, on account of the volatilization of the carbon forming

about it a circumambient atmosphere. This last- mentioned im-

pression arose from observing, that when the experiment was

performed in vacuo, there was a lively scintillation, as if the car-

bon in an aeriform state acted as a supporter of combustion on
the metal.

A wire of platina (No. 16) vvas fused into a globule on being

connected with the positive pole, and brought into contact with

a piece of pure hydrate of potash, situated on a silver tray in

connexion with the otli.er pole. The potash became red hot, and

was deflagrated rapidly with a flame having the rosy hue of po-

tassuretted hydrogen.

The great apparatus of the Royal Institution, in projectile

power was from six to eight times more potent than mine. It

produced a discharge between charcoal points when removed
about four inches apart, whereas mine will not produce a jet at

more than three fourths of an inch. But that series contained

2000 pairs, mine is only about a twenty-fifth part as large.

A steel wire of about one tenth of an inch in diameter, affixed

to the negative pole, was passed up through the axis of an open

necked inverted bell glass filled with water. A platina wire.

No. 16, attached to a positive pole, being passed down to the steel

wire, both were fused together, and, cooling, could not be sepa-

rated by manual force.— Innnediately after this incorporation of

.their extremities, the platina wire became incandescent for a

space of some inches above the surface of the water.

A piece
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A piece of silvered paper about two inches square was folded

up, the metallic surface outward, and fastened into vices affixed

to the poles. Into each vice a wire was screwed at the same
time. The fluid generated by the apparatus was not perceptibly

conveyed by the silvered paper, as it did not prevent the wires

severally attached to the poles from decomposing water or pro-

ducing ignition by contact.

In my memoir on my theory of galvanism I suggested, that the

decomposition of water, which Wollaston effected by mechanical

electricity, might not be the effect of divellent attraction like

those excited by the poles of a voltaic pile, but of a mechanical

concussion, as when wires are dispersed by the discharge of an
electrical battery. In support of that opinion I will now observe,

that he could not prevent hydrogen and owgen from being ex-

tricated at each wire, instead of hydrogen being given off only

at one, and oxygen at the other, as is invariably the case when
the voltaic pile is employed. That learned and ingenious phi-

losopher, in concluding his account of this celebrated experiment,

says, " but in fact the resen)blance is not complete, for in every

way in which I have tried it, I observed each wire gave out both

oxygen and hydrogen gas, instead of their being formed separately

as by the electric pile."

Is it not reasonable to suppose that an electrical shock may
dissipate any body into its elementary atoms, whether simple or

compound, so that no two particles would be left together which
can be separated by physical means ?

Looking over Singer's Electricity, a recent and most able mo-
dern publication, I ftnd that in the explosion of brass wire by an
electrical battery, the copper and zinc actually separated. He
says, page 186, " Brass wire is sometimes decomposed by the

charge; the copper and zinc of which it is formed being sepa-

rated from each other, and appearing in their distinct metallic

colours." In the next page of the same work, I find that the

oxides of mercury and tin are reduced by electrical discharges.
*' Introduce," says the author, " some oxide of tin into a glass

tube, so that when the tube is laid horizontal, the oxide may
cover about half an inch of its lower internal surface. Place the

tube on the table of the universal discharger, and introduce the

pointed wires into its opposite ends, that the portion of oxide

may lie between them. Pass several strong charges in succession

through the tube, replacing the oxide in its situation, should it

be dispersed. If the charges are sufficiently powerful, a part of

the tube will soon be stained with metallic tin which has beeu
revived by the action of transmitted electricity." It cannot be
alleged that in such decompositions the divellent polar attractions

are exercised like those which characterize the action of wire

Vol. 57. No. 276. April IS21. Go proceeding
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proceeding from the poles of a voltaic apparatus. The particles

were dispersed from, instead of being attracted to the wires, by
which the influence was conveyed among them. This beng nn-
deniable, it can hardly be advanced that we are to have one mode
of explaining the separation of the elements of brass by an elec-

trical discharge, another of explaining the separation of the ele-

ments of water by the same agent ; one rationale when oxygen
is liberated from tin, and another when liberated by like means
from hydrogen. In the experiment in which copper was preci-

pitated by the same philosopher at the negative pole, we are not
informed whether the oxygen and acid in union with it were at-

tracted to the other; and the changes produced in litmus are

mentioned not as simultaneous, but successive. The violet and
red rays of the spectrum have an opposite chemical influence in

some degree like that of voltaic poles, but this has not led to the
conclusion that the cause of galvanism and light is the same.
Besides admitting that the feeble results obtained byWollaston and
Van Marum with electrical machines, are perfectly analogous to

those obtained by the galvanic pile, ere it can become an objec-

tion to my hypothesis, it ought first to be shown that the union
between caloric and electricity, whi:*h I suppose productive of

galvanic phaenomena, cannot be produced by that very process.

If they combine to form the galvanic fluid when extricated by
ordinary galvanic action, they must have an affinity for each other.

As I have suggested in my memoir, when electricity enters the

pores of a metal, it may unite with its caloric. In Wollaston's

experiments, being constrained to enter the metal, it may com-
bine with enough of its caloric to produce, when emitted, results

slightly approaching to those of a fluid in which caloric exists in

greater proportion.

But one more I demand. Why, if mechanical electricity be too

intense to produce galvanic phaenomena, should it be rendered

more capable of producing them by being still more concen-

trated?

If the one be generated more copiously, the other more in-

tensely, the first will move in a large stream slowly, the last in a

small stream rapidly. Yet by narrowing the channel of the lat-

ter, Wollaston is supposed to render it more like the former, that

is, produces a resemblance by increasing the supposed source of

dissimilarity.

It has been imagined that the beneficial effect of his contri-

vance arises from the production of a continued stream, instead

of a succession of sparks; but if a continued stream were the only

desideratum, a point placed near the conductor of a powerful

machine would afl'ord this requisite, us the whole product may in

such cases be conveyed by a sewing needle in a stream perfectly

continuous.



Galvanic Apparatus, Theory of Galvanism, &e. 29
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continuous. As yet no adequate reasons have been given why,

in operating with the pile, it is not necessary, as in tiie processes

of Van Marum and WollastOn, to inclose the wires in glass or

sealing wax, in order to make the electricity emanate from a point

within a conducting fluid. The absence of this necessity is ac-

counted for, according to my hypothesis, by the indisposition

which the electric fluid has to quit the caloric in union with it,

and the almost absolute incapacity which caloric has to pass

through fluids unless by circulation, i conceive that in galvanic

combinations, electro-caloric may circulate through the fluid from

the positive to the negative surface, and through the metal from

the negative to the positive. In the one case caloric subdues the

disposition which electricity has to diftuse itself through fluids^

and carries it into circulation. In the other, as metals are ex-

cellent conductors of caloric, the prodigious power which electri-

city has to pervade them agreeably to any attractions which it

may exercise, operates almost without restraint. This is fully

exemplified in my galvanic deflagrator, where eighty pairs are

suspended in two recipients, forty successively in each, and yet

decompose potash with the utmost rapidity, and produce an al-

most intolerable sensation* when excited only by fresh river wa-

ter. I have already observed, that the reason why galvanic ap-

paratus composed of pairs consisting each of one copper and one

zinc plate, have not acted well without insulation f, was because

electro-caloric could retrocede in the negative, as well as advance

in the positive direction. I will now add, that independently of

tlie greater effect produced by the simultaneous immersion ofmy
eighty coils, their power is improved by the proximity of the

surfaces, which are only about 3-16ths of an inch asunder; so

that the circulation may go on more rapidly.

Pursuant to the doctrine, which supposes the same quantity of

electricity, varying in intensity in the ratio of the number of pairs

to the quantity of surface, to be the sole agent in galvanic ignition,

the electrical fluid as evolved by Sir H. Davy's great pile must

have been nearly two thousand times more intense than as evolved

by a single pair, yet it gave sparks at no greater distance than

the thirtieth or fortieth of an inch. The intensity of the fluid

must be at least as much greater in one instance, than in another,

as the sparks produced by it are longer. A fine electrical plate

machine of thirty-two inches diameter, will give sparks at ten

inches. Of course the intensity of the fluid which it emits, must

* I do not say shock, as it is more like the permanent impression of a

pointed wire, and when acid is used a hot one.

f That is, with the same mass of conducting fluid, in contact with all the
surfaces, instead of being divided into different portions, ea'ih restricted in

its action to one copper and one zinc plate.

O o 2 be
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be three hundred times greater than that emitted by two thou-
sand pairs. The intensity produced by a single pair, must be
two thousand times less than that produced by the great pile,

and of course six hundred thousand times less than that produced
by a good electrical plate of thirty-two inches. Yet a single pair

of about a square foot in area, will certainly deflagrate more wire

than a iike extent of coated surface charged bv such a plate.

According to Singer, it re<juires about one hundred and sixty

square inches of coated glass, to destroy watch pendulum wire
;

a larger wire may be burned off by a galvanic battery of a foot

square. But agreeably to the hypothesis in dispute, it compen-
sates by quantity, for the want of intensity. Hence the quantity

of fluid in the pair is six hundred thousand times greater, while

its intensity is six hundred thousand times less ; and vice versa of

the coated surface. Is not this absurd ? What does intensity

mean as applied to a fluid ? Is it not expressed by the ratio of

quantity, to space ? If there be twice as much electricity within

one cubic inch, as within another, is there not twice the intensity?

But the one acts suddenly, it may be said; the other slowly.

But whence this difference ? They may both have exactly the

same surface to exist in. The same zinc and copper plates may
be used for coatings first, and a galvanic pair afterwards. Let it

be said, as it may in truth, that the charge is, in the one case,

attached to the glass superficies, in the other exists in the pores

of the metal. But why does it avoid these pores in one case and
reside in them in the other ? What else resides in the pores of the

metal which may be forced out by percussion ? Is it not caloric ?

Possibly, unless under constraint, or circumstances favourable to

a union between this principle and electricity, the latter cannot
enter the metallic pores, beyond a certain degree of saturation

;

and hence an electrical charge does not reside in the metallic

coatings of a Leyden phial, though it fuses the wire which forms

a circuit between them.

It is admitted that the action of the galvanic fluid, is upon or

between atoms ; while mechanical electricity when uncoerced,

acts only upon masses. This difference has not been explained

unless by my hypothesis, in which caloric, of which the influence

is only exerted between atoms, is supposed to be a principal agent

in galvanism. Nor has any other reason been given that water,

which dissipates pure electricity, should cause the galvanic fluid^to

accumulate. From the prodigious effect which moist air, or a

moist surface, has in paralysing the most efficient machines, I am
led to suppose, that tlie conducting power of moisture so situated,

js greater than that of water under its surface. The power of

this fluid to conduct mechanical electricity, is unfairly contrasted

with that of a metal, when the former is inclosed in a glass tube,

the latter bare. Ac-
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According to Singer, the electrical accumulat'on is as great

when water is used, as when more powerful menstrua are em-
ployed; but the pouer of ii^uition is wanting, until these are re-

sorted to. De Luc showed, by his ingenious dissections of the

pile that electricity n)ight he produced witfiout, or with, che-

mical power. The ratio?iaie of these differences never has been

given, unless by my theory, which supposes caloric to be present

in the one case, but not in the other. The electric column was

the fruit of De Luc's s;igacious inquiries, and afforded a beautiful

and incontrovertible support to the objections he made to the

idea, that the galvanic fluid is pure electricity, when extricated

by the voltaic pile in its usual form. It showed that a pile reallv

producing pure electricity, is devoid of the chemical power of

galvanism.

We are informed by Sir H. Davy, that when charcoal points,

in connexion with the poles of the magnificent apparatus with

which he operated, were first brought nearly into contact, and
then withdrawn four inches apart, there was a heated arch formed
between them, in vvhich such non-conducting substances as quartz

were fused. I believe it impossible to fuse electrics by mechanical

electricity. If opposing its passage they may be broken, and if

conductors near them be ignited, they may be acted on by those

ignited conductors as if otherwise heated ; but I will venture to

predict, that the slightest glass fibre will not enter into fusion,

by being placed in a current from the largest machine or electri-

cal battery.

I am induced to believe, that we must consider light, as well as

heatj an ingredient in the galvanic fluid; and think it possible,

that, being necessary to vitality in animals, as well as vegetables,

the electric fluid may be the vehicle of its distribution.

T will take this opportunity of stating, that the heat evolved

by one galvanic pair has been found by the experiments which
I instituted, to increase in quantity, but to diminish in intensity,

as the size of the surfaces may be enlarged. A pair containing

about fifty square feet of each metal, will not fuse platina, nor
deflagrate iron, however small may be the wire employed; for

the heat produced in metallic wires is not improved by a reduc-
tion in their size beyond a certain point. Yet the metals above
mentioned are easily fused or deflagrated by smaller pairs, vvhich

would have no perceptible influence on masses that might be
sensibly ignited by larger pairs.—These characteristics were fully

demonstrated, not only by my own apparatus, but by those con-
structed by Messrs. Wetherill and Peale, and vvhich were larger,

but less capable of exciting intense ignition. Mr. Peale's ap-
paratus contained nearly seventy square feet, Mr. Wetherill's

nearly
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nearly one hundred, in the form of concentric coils, yet neither

could produce a heat above redness on the smallest wires. At
my suggestion, Mr. Peale separated the two surfaces in his coils

into four alternating, constituting two galvanic pairs in one re-

cipient. Iron wire was then easily burned and platina fused by
it. These facts, together with the incapacity of the calorific fluid

extricated by the caloriinotor to permeate charcoal, next to me-
tals the best electrical conductor, must sanction the position I

assigned to it as being in the opposite extreme from the columns
of De Luc and Zamboni. For as, in these, the pltaenomena are

such as are characteristic of pure electricity, so in one very large

galvanic pair, they almost exclusively demonstrate the agency of

pure caloric.

XLVIII. Description of the Marine Thermometer Case in-

verited by Mr. Robert Jamieson, of Glasgow*.

I
Glasgow, March 10, 1820.

, beg leave, through you, to present for the inspection of

the Society, a Marine Thermometer Case which I have con-

structed for Captain Livingston. The directions given to me by

that gentleman, were, to make a case capable of preserving a

thermometer from being broken when lowered into the sea, and

drawn up again from the side of a ship ; also, that it should ad-

mit water at any given depth, and retain it during the drawing

up of the instrument, so as to enable a thermometer of the usual

construction to indicate the temperature at different depths, un-

disturbed by the greater or inferior heat of the surface water.

The accompanying statement, drawn up by Captain Livingston

and confirmed by his own experience, of the utility of thermome-

trieal observations to the navigator, renders wholly uimecessary

anv remarks of mine on the same subject. I shall therefore con-

fine myself to the mechanical construction of the instrument as

exhibited in the drawing and model herewith transmitted. In

order to answer its purpose, it was necessary to combine in the

construction, strength, simplicity, and portability ; but although

these objects have been attained so as to produce a practically

advantageous result, I am far from claiming for it absolute per-

fection. Longer experience and greater skill will probably be

able to improve upon the present first attempt; and it is with

this view, and also in order to call the public attention to a sub-

ject which promises to be highly beneficial to this maritime na-

* From the Tramactions of the Society for the Encouragement of Art'',

Manufactures, and Coimnerce, for 1820. The large Silver Medal of the So-

ciety was voted to Mr, Jamieson for this communication.

tion.
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tion, that I have taken the liberty of offering the instrument to

the notice and encouragement of your patriotic Society.

I am, Sir, &c. &c. &c.

Robert Jamieson.

Reference to the Engraving of Mr. Jamieson's Marine, Ther-

mometer Case, Plate II.

Fig. 5 is an exterior view of the instrument, and fig. 3 is a

section of the same, with the inclosed thermometer.

The general form of the case is that of a cylinder or tube of

copper, one- eighth of an inch in thickness, and seventeen inches

in length ; each end is open, and is bevelled off at the mouth for

the more free admission of water.

V is the handle for the purpose of fixing it to the end of the

cord. This handle is moveable on two pivots, by means of which

it can readily be thrown on one side when it is necessary to take

out or put in the thermometer.

At 2| inches from the top, is the circular joint o o, by means

of which the lid forms a water-tight joint with the body of the

case ; the lid is also furnished with a hinge, on which it may be

thrown back.

The valves are placed at each extremity of the tube, the upper

one opening outwards, and tlie lower one inwards : they are com-

posed of the following parts :

p ^, a short cylinder or box, bevelled at each extremity.

5 5, a bridge or cross bar, bulging at the middle, and there

perforated, for the purpose of receiving an upright pin, to the

upper end of which is fixed the circular plate of the valve, and

to the lower end a screwed stud t, the round head of which pre-

vents the pin of the valve from being drawn, by the pressure of

the water, through the perforation in the cross bar.

r r, a circular projection, on which the bottom of the thermo-

meter rests.

From this description, it is obvious that when the case con-

taining the thermometer, and having its lid carefully closed, is

dropped into the sea with a line attached to the handle, it sinks

rapidly in nearly a vertical direction, and at the same time the

pressure of the water throws up both the valves. In consequence

of this, a current of water is constantly passing through the case

while the instrument continues to sink. As soon, however, as

by the check of the cord the instrument becomes stationary, the

valves fall into their places, and intercept the escape of the wa-
ter ; the quicker the cord is drawn up, the more completely are

the valves secured, and the influx of the upper water the more
perfectly prevented. As soon as the case comes to hand, the lid

is to be thrown back and the thermometer withdrawn just suffi-

ciently to enable the observer to read off the degree at which the

mercury stands.
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44, Adelphi-stieet, Hutcheson Town, Glasgow, Feb. 2y, 1820.

Dear Sir,—As I understand you have advised Mr. Jamieson,
mathematical instrument maker of this city, to submit the model
of the Marine Thermometer Case constructed by him, for my use,

to the notice of the Society for the Encouragement of Arts, &C.5

and that you have expressed a wish to have a written state-

ment of the causes which led to my application to Mr. Jamieson,

in conse(iuence of wliich he was led to undertake the construc-

tion of that instrument, and also of my opinion of its utility for

nautical purposes, I shall endeavour to comply with your wishes

as concisely as in my power ; though 1 am much afraid the de-

tail into which I must necessarily enter will not admit of all the

l)revitv which might be desirable.

My attention was first directed to the thermometer, as a va-

luable nautical instrument, by the excellent memoir compiled by
Mr. John Purdy, hvdrographer, London, to accomjjany the ad-

mirable Chart of the North Atlantic Ocean, constructed by him,

and published by Messrs. Whittle and Laurie, of 53, Fleet-street,

in the year 1812.

The late celebrated Dr. Benjamin Franklin was, I believe,

the first person who suggested tlie utility of the thermometer as

an indicator of the prnximily o/j or nn approach to, the Ameri-

can coast, having remarked the great difference of temperature

between the water of the Gulf stream as it sweeps along the

coasts of the United States, and the water upon the soundings

between the inner edge of the stream and the shore.

This interesting subject was afterwards taken up by Colonel

Jonathan Williams, who endeavoured, with some success, to at-

tract the attention of nautical men to the vast importance of the

thermometer, in an ingenious work intituled " Thermometrical

Navigation," published at Philadelphia in 1799.

To avoid unnecessarily extending the length of this letter, by

quoting evidence already before the public, I beg to refer to the

third edition of the Memoir by Mr. Purdy, already mentioned,

the perusal of which must satisfy the most sceptical, that the

thermometer is not only a certain indicator of the proximity of

the Anierican coast, but also an infallible monitor of an approach

to islands of ice, so perilous to navigators, and the dangers of

which are tenfold increased by the circumstance of their being

generallv surrounded by dense fogs. Mr. P.'s Memoir, from the

73rd to the 78th page, is occupied with these important subjects.

Colonel Williams recommends that the thermometer should be

slung, " so as to tow in the dead water of the ship's wake." I

tried this mode, and had three of my thermometers broken ia

consequence : this led me first to think of having a case to pre-

vent my instrujnents from being fractured by any accidental con-

tact
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tact with the ship.» Some gentlemen, whose opinions I respect-

tnl, suggested that while towed by the ship, her way through the

water would naturally cause the thermometer to rise to the sur-

face, and that thus only the temperature of the surface water

could be obtained, and that they conceived this temperature lia-

ble to be influenced by the effects of the solar rays. To obviate

this objection, I saw the necessity of a case to inclose the ther-

mometer, which would admit the water freely as long as it was

permitted to descend, but would shut as soon as it was begun to

be hauled up.

• After I was satisfied how useful a thermometer case, adapted

properly for these purposes, must prove, I applied to various me-
chanics in different places to construct one for me ; but they ei-

ther did not sufficiently understand the matter, or considered the

safety of human lives and merchant ships and cargoes of too tri-

vial importance to induce them to exercise their abilities. Be
this as it may, I was always disappointed of my object, until I

became accidentally acquainted with Mr. Jamieson, who readily

entered into my views, and made a case for my thermometer,

which completely answers my ideas, of which the model intended

to be sent to the Honourable the Society of Arts, &c. is, as you

know, a correct copy, i. e. allowing for the difference of sizes,

the original case being \-^\ inch in diameter within, which I con-

sider large enough to contain a column of water that will retain

its original temperature a sufficient space of time (after the case

is hauled up) to allow of the degrees indicated by the scale

being read off by the observer, which is all that is necessary;

while, if the magnitude of the apparatus had been increased, it

must have become almost useless from its weight, when a vessel

had fresh way through the water, and by the time she came to

run eight or nine knots, must have been totally unserviceable*

The same objection applies to any addition of weight.

The objection to Jamieson's Marine Thermometer Case, which
has, I understand, been made, that the valves do not permit a

sufficient column of water to pass completely to fill the interior

of the case in a constant stream as it descends, appears to me of

httle importance, as enough must pass through to regulate the

altitude of the mercury in the thermometer tube ; and before

there can possibly be time to haul up any part of the attached

line, the mere pressure of the water must infallibly fill the ther-

mometer case.

Purdy's Memoir shows incontestably, that no vessel on board

of which there is a thermometer, can possibly run ashore on the

coasts of the United States of America to the northward of the

Strait of Florida, witliout her commander (unless he is guilty of

the most culpable negligence) having at least warning in sufficient

. , Vol.57. No. 27G. April 1S21. P p time
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time to avoid the danger (i.e. if his vessel is not so much crippled as

to render it impossible for him to use any means to get oflf shore)

;

and various circumstances induce me to hope that the thermo-

meter will ultimately be found not only an indicator of an ap-

proach to the coasts of the United States, but also, that it will

point out the proximity of land or soundings in all places to the

northward of the Tropics, and probably also to the southward of

them, though my own experience does not warrant me in the

hope that it will within them.

Besides these advantages, the use of the thermometer has al-

ready been ascertained as illustrative of several of the oceanic

currents. The venerable and indefatigable geographer, Major

Rennell, in a letter to myself dated 6th of November last, ob-

serves, " The current J'rom the Indian Ol-ean rojind I he Cape of
Good Hope differs X^i'from the Ocean water, i.e. is warmer ;

the EQUATORIAL CUURKXT coldeT Inj ") or G deg. than the Gui-

7iea current, which buushes it in passing, &'c." Thus far al-

ready established. We may surely venture to hope that as ther-

inometrical observations are multiplied, their utility will become

more obvious, and be more generally acknowledged.

In my own experience I have found a difference of 12 deg. in

the temperature of the water in a few hours. Running out of

the Delaware, in 9 fathoms water, the mercury stood at 60 deg.

(in October 1817); as the water deepened, it rose to 04 deg.;

and as we entered into the Gulf stream, it suddenly increased to

72 deg.

In September 18 IS, when bound from New Orleans to Gi-

braltar, in the ship Asia, of Scarborough, then under my com-

mand, a fever broke out on board the ship, and for a considerable

number of days after we cleared the Strait of Florida, we had

only four men and a boy fit for duty, and three out of that num-
ber merely convalescents. I was myself confined to bed, and my
mate in the same situation ; we were the only two navigators ou

board, and both unable to make up any reckoning, and some days

unable even to crawl on deck to take an observation at noon.

In this dilemma I trusted entirely to my thermometers, having

given orders that the instant the mercury fell two or three de-

grees, the ship's head should be wore round off shore. In this

way I kept the ship from danger, and also availed myself of the

Gulf stream current to carry us to the northward ; and 1 really

believe that, under Divine Providence, the safety of the ship, car-

go, and crew was attributable to my thermometers.

On the same voyage, on approaching very near the Azores

Islands, the mercury sank 2 deg., and when we made the coast

of Portugal, it rapidly fell from 69 deg. to 61 deg., at which it

stood when we rounded Cape St. Vincent, at the distance of

about
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about a league. x-Xfter we passed that promontory, the mercury

again rose to 69 deg., at which it continued until the ship en-

tered the Strait of Gibraltar. In the Strait the wind was ad-

verse ; and, in beating through it, the merfury stood at 68 deg.

in the middle of the Strait, 64 deg. on the Spanish shore, and

61 deg. on the African coast : this difference between the tem-

perature on the Spanish and African shores is apparently easily

accounted for, as we stood much closer to the latter, avoiding

the former on account of the rocks and shoals to the westward

of Tariffa
;
yet as we found the mercury at our anchorage in Gi-

braltar Bay stood at -64 deg., perhaps there rer.lly was a difference

of temperature in the water on the opposite shores : this was in

October, 1818. Major Rennell, to whom science is under so

many obligations, has communicated to me, that Captain Beau-

fort, of tlie Royal Navy, found a difference of 10 deg. between

the water in the middle of the Strait and that in Gibraltar Bay,

but I am not aware at what season Captain Beaufort's experi-

ments were made.
Since Mr. Jamieson completed the thermometer case for me

I carried it down to Greenock, and exhibited it to Mr. Colin

Lamont, Mr. Quintin Leitch, and Mr. William Heron. Mr.
Leitch procured a boat, and we went off, and made a number of

experiments, which proved completely satisfactory.

My opinion of Jamieson's Marine Thermometer Case is, that

the simplicity of its construction, and its strength, render it as

complete a thing as could be desired for the purpose for which

it is intended. I fully concur in the opinion expressed in the cer-

tificate by Messrs. Lamont, Leitch, and Heron ; and I am de-

cidedly of opinion that either to increase the size, or to add lead

to it to increase the weight, will never be proposed by any prac-

tical seaman.

The mode in which I propose to use the apparatus is, by
making about 20 fathoms of strong line fast to it,—to cause the

officer of the watch to stand aft with the end of the line made
secure to one of the staunchions, or som.e other thing, lest it

should accidentally slip through his hands, and the whole be

lost : he must then cause the apparatus to be passed forward, as

in heaving the deep sea lead : when the vessel has much way
through the water, it may be passed to the bowsprit end, and
dropped (not hove) from it ; but for general use the fore-chains

may be far enough : when all is ready, let the officer call out to let

go, and when that is done he must immediately haul in the line,

and when he gets hold of the ease, open it, and draw out the

thermometer a sufficient length to read off the altitude of the

mercury indicated by the scale, which he ought immediately to

P p 2 mark
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nuiik on the log slate, in a column which should be traced upon
the slate for the purpose.

In my own practice T have always caused two columns to be

marked, the one T. A. for temperature of the air, the other

T. W. for temperature of the water. In these columns I or-

dered the officer of the watch to insert the temperature both of

the air and water twice (sometimes oftener) each watch. The
temperature of the air is, however, of little importance further

than as a comparative observation, it being only the variations

of temperature in the water which are of importance to the na-

vigator.

In reading off, the observer should take care to keep as much
of the thermometer as- possible immersed in the water, which
this marine case allows of being done with facility.

I have said enough to convince vou of the immense import-

ance of the thermometer as a nautical instrument, and that Mr.
Jamieson's Marine Case renders the use of it both more easy

and certain. I am, Sir, Andrew Livingston,
William IVarreri, Esq. Shipmaster.

P. S. You are at perfect liberty to use this letter in any mode
you think may be advantageous to Mr. Jamieson, whom I con-

sider entitled to much credit for this simple and useful invention.

A. L.

2nd P. S. Since writing the above, Mr. Jamieson has informed

me that he is anxious to send the instrument with which the ex-

periments were actually made at Greenock, and begged me to let

him have it, promising to replace it to me. Although with some
reluctance, I have complied. Thus theSociety of Arts will actually

have the real marine thermometer case in place of a model ; and I

doubt not but the scientific members of that honourable bodv, will

neither wish its size or weight increased, whatever individuals

(here) ignorant of seamanship may say. A. L.

XLIX. Description of a Mercurial Log-Glass, invented by

Mr. C. H. i'E>ihi^GS,of Carhurton-slreet, Fiizroy-square*.

I
2b, Carburton-strcet, Fitzroy-sqiune, April 4, 1820.

, HAVE the honour to send for the inspection and appro-

bation of the Society, a Log-glass invented by me : it is intended to

correct the errors constantly attending those at present used ; the

particles of sand with which they are generally filled being liable

to cohere, particularly in damp weather, and thus to impede and

even stop the performance of the instrument.

* Froin the Tranmct'ions of the S()dct>j for the Encovragcmcnt (f Arts,

Manufactures, mid Commerce, for 1820. The Society's large Silver Medal
was voted for this couimuniculion.

The
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The present log-glas3 runs so as to answer for both the long

and short glass; the former is used when the ship's rate of going

is slow, the latter when slie has great velocity. It is intended

to be exhausted of air, so that no oxidation of the mercury can

take place, nor will it be influenced by the expansion, &c. of the

air, which is the case with the sand glasses. The fluid mercury

runs equally and more correct than sand, which always forms a

hollow cone as it is running.

Those glasses have been much approved by nautical men

;

they are manufactured by Messrs. W, and T. Gilbert, mathen)a-

tical instrument makers to the Honourable East India Company,
Leadcnhall-street.

Should this instrument deserve attention, I beg it may be

placed among those valuable instruments and machines in your

repository, which are so honourable to this country and to the

Society. I am. Sir, &ic.

A. Aikin,Esq. Sec. ^c. H. C. Jjennings,

Reference to the Engraving of Mr. H. C. Jennings's Loq^
Glass, Plate II.

Fig. 1 , a section, a a the iron collar into which the two glasses

I h are cemented ; c d, two steel pipes fitted in the iron collar,

so long as always to be above the surface of the mercury, and
the glasses b h are so wide as to hold the mercury clear of the

pipes in all positions: e the mercury, which is now running
through the smallest aperture c, in 28 seconds (as marked on the

glass, fig. 2) ; when inverted, the aperture d allows it to run in

14 seconds : y, a steel screwed mouth-piece to introduce the

mercury, which may then be cemented up, or a valve may be
applied and the glasses exhausted of air : ^ a steel cap to screw
on to keep all safe. The glasses are secured by a horizontal cir-

cular piece of wood at top and at bottom, which are kept in

their places by three screws i i which pass through the tubes or

hollow pillars k k, one of which is shown in section : / / the

screw nuts.

Fig. 2 shows the whole together, 14 and 2S being marked on
the glasses : they are represented of one- third the real size.

L. Notices respecting New Books.

Lately published.

X HE Grecian, Roman, and Gothic Architecture, considered as

.'i|)plicable to public and private Buildings in this Country. By
W. Fox. 5s.

Index
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Index Monasticus ; or the Abbeys and otlicr Monasteries,

Alien Priories, Friaries, &c., formerly established in the Diocese

of Norwich and the ancient Kingdom of East Anglia. By Ri-

chard Taylor, of Norwich. Folio. 3/. 3s.

Views of the Remains of Ancient Buildings in Rome and its

Vicinity, with a descriptive and historical Account of each Sub-

ject.—By M. Dubourg. Atlas 4to. 26 plates coloured to imitate

drawings. 7^. 7s.

Rome in the 1 9th Century ; containing a complete account of

the ruins of that ancient city, the remains of the middle ages,

and the monuments of modern times. 8 vols, post 8vo. U. 7^.

Dr. Brewster's new Edition of Ferguson's Astronomy. 2 vols.

8vo. plates. 245.

A Moveable Planisphere ; exhibiting the face of the heavens

for any given hour of the day, throughout the year, as also the

time of rising and setting of the stars ; designed to assist the

young student in acquiring a knowledge of the relative situations

and names of the constellations. By Francis WoUaston, F.R.S.

12i.

An Essay on Soils and Composts, and the Propagation and Cul-

ture of ornamental Trees, Shrubs, Plants, and Flowers. By T.

Ilaynes, nurseryman, Oundle, Northan)ptonshire. 12mo. 5^,

Hints on an improved Method of Building, applicable to ge-

neral Purposes. By T. D. W. Dearn. 8vo. plates. 45. 6d.

Practical Observations on Midwifery, Part I. By John Rams-

bottom, M.D.
Twelve Plates of Birds, designed for the use of the artist, con-

noisseur, and the naturalist. Demy folio. 55.

A Manual of Lithography ; or Memoir on the Lithographic

Experiments made in Paris at the Royal School of the Roads

and Bridges. Explaining the whole art, &c. Translated from

the French by C. HuUmandel, 8vo. 6s.

Illustrations of British Ornithology, No. I. Elephant folio.

1/. Il5. 6d., coloured 5/. 55.

Annals of Oriental Literature. Parts 1, 2, and 3. By P. J.

Selby. Bvo. 6s. each.

A Geographical Exercise Book. By C. Robertson, Surrey

House Academy, Kennington Cross. 35. 6d.

The Prize Essays and Transactions of the Highland Society of

Scotland. Vol.5! 8vo. 155.

Horticultural Transactions. Vol. 4. Part II. 1/. IO5.

A Practical Treatise on the Inflammatory, Organic, and Sym-

pathetic Diseases of the Heart ; also on Malformations of the

Heart, Aneurism of the Aorta, Pulsation in Epigastric, &c.

—

By Henry Recder, M.D. Menjbev of the Royal Medical Society

of Edinluirgh, and of the Medical and Chirurgical Society of

Loudon. A Nar-
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A Narrative of Travels from Tripoli to Mourzouk, tlie Capi-

tal of Fezzan, and thence to the southern Extremity of that

Kingdom.—By George F. Lyon, Captain R.N. 4to. wi'tii a map

and 17 coloured plates, 3/. 35.

Preparivgfor VuhUcat'wn.

Mr. Joim Farey, jun. is preparing a work on steam engines,

illustrated with numerous engravings by Lowry.

Mr. Partington has also in readiness a u'ork on steam engines.

A History of Shrewsbury. By the Rev. Hugh Owen and tlie

Rev. J. Blakeway. 2 vols. 4 to.

The concluding volume (being the 6th) of Dr. E. Clarke's

Northern Travels through Denmark, Sweden, Lapland, Finland,

Norway, and Russia.

An Historical and Topographical Account of Devonshire,

being the 9th part of Magna Britannia. By the Rev. Daniel

Lysons.

A Treatise on Indigestion.—By A. P. W. Philip, M.D.
Transactions of the Cambridge Philosophical Society. Vol. 1.

M. de Humboldt's personal Narrative of his Travels to the

Equinoctial Regions of the New Continent. Translated by Helen

Maria Williams. Vol. 5.

The History and Antiquities of the Tower of London, with bio-

graphical Anecdotes of royal and distinguished Persons. By
John Bayley, Esq. F.S.A.; with numerous engravings.

An Elementary Treatise on the Theory of Equations of the

Higher Orders ; and on the Summation and Reversion of Alge-

braic Series. By the Rev. B. Bridge.

Observations on the different Species of Inflammation. By J.

H. James, Surgeon to the Devon and Exeter Hospital.

An Essay on Resuscitation. By T. J. Armiger.

Recollections of a Classical Tour made during the Years 1818

and 1819, in different Parts of Turkey, Greece, and Italy. By
P. E. Laurent, Esq. Professor and Teacher of Languages at Ox-
ford. With costumes. 4to.

A Treatise on the P2pidemic Cholera of India. By James

Boyle, Surgeon of His Majesty's ship Minden.

LI. Proceedings of Learned Societies.

ROYAL SOCIETY.

Feb. 21.—A. PAPER by Dr. Henry of Manchester, on the Aeri-

form Compounds of Charcoal and Hydrogen, which had been

partly read at the two preceding meetings, was concluded. The
first object proposed by Dr. Henry was, to examine how far

those
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those views of tlie compounds of charcoal and hydro/jen which
had arisen out of his former experiments, and those of Mr. Dal-
ton, were correct ; especially whether there be a compound an-

swering in its characters to light carburetted liydrogen gas, the

existence of which had been called in question in a late Bake-
rian lecture. This, after attentively, and at various times, ex-

amining the gas from stagnant water, he pronounces to be a di-

stinct chemical compound, having uniformly the same composi-
tion and chemical properties, and the same specific gravity

(0'55(j). It is constituted of 100 parts by weight of charcoal

united with 33*40 of hydrogen ; while oletiant gas consists of

100 charcoal + 16*70 hydrogen. Hence, if the latter be consi-

dered as a compound of one atom of charcoal and one atom of

hydrogen, carburetted hydrogen must consist of one atom of

charcoal and two atoms of hydrogen; and as 100 cubic inches

of carburetted hydrogen contain hydrogen equivalent to 200 cu-

bic inches of hydrogen gas, he suggests the verification of the

specific gravity of hydrogen gas by that of carburetted hydrogen,

and finds that in this way it comes out 0"0()9S, making the re-

lative weights of the atoms of hydrogen and oxygen very nearly

as 1 to 8. The atom of charcoal also he estimates from the

composition of carburetted hydrogen, and of carbonic acid, atO.

His next experiments relate to the best means of analysing

mixtures of olefiant gas with hydrogen, carburetted hydrogen,

or carbonic oxide; and of olefiant gas with all those three gases.

Chlorine, he shows, may be employed with perfect accuracy,

provided certain precautions are observed, which are described

at length in the paper. The chief of these is the complete ex-

clusion of light, for in that case olefiant gas alone is condensed
;

but even the faint light of a cloudy day was found sufficient to

cause the speedy action of chlorine on the other gases. Tiie

paper contains also directions for analysing mixtures of hydro-

gen, carburetted hydrogen, and carbonic oxide ; but these, from

their nature, are incapable of abridgment.

By the analytical processes thus established, he proceeds to

examine the composition of oil gas and coal gas. The results

are given in tables ; but the general issue of the experiments is,

that oil gas (as tie had formerly shown with respect to coal gas)

is very far from being uniform in composition, but differs greatly

in specific gravity and combustibility, when prepared at different

times even from the same kind of oil, owing to variations of

temperature and other circumstances. Essentially the gases

from oil and from coal are composed of the same ingredients,

though in different proportions, viz. simple hydrogen, light car-

buretted hydrogen, and carbonic oxide gases, with the addition

of variable proportions of- an elastic fluid., which agrees with ole-

fiant
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•fiant gas in being condensable by chlorine, but consumes more

oxygen and gives more carbonic acid, by combustion, and has a

higher specific gravity than olefiant gas, and even than atmosphe-

ric air. Whether this ingredient be strictly a gas, permanent at

all temperatures, or a mixture of olefiant gas with some new gas,

constituted of hydrogen and charcoal in different proportions

from what are found in the known compounds of those elements,

or merely the vapour of a volatile oil, he leaves to be decided by

future experiments.

March 8.—At this meeting was read a paper on the length of

the seconds pendulum in different latitudes.—By Capt. Sabine.

15.—Observations on Naphthalin.— By Dr. Kid.

21.—A paper by Mr. Herschel, on the aberration of compound
lenses ; also

A paper on the skeleton of the Dugong.—By Sir E. Home j

and
A paper by Sir Humphry Davy, on the Papyri of Hercula-

ueum.

ASTRONOMICAL SOCIETY OF LONDON.

April 13.—A letter was read from M. Nicollet of Paris, com-
municating the elements of the late comet, as deduced from the

observations of MM. Bouvard, Arago, and himself, from Jan. 21

to March 1. And he adds, that on account of the small perihe-

lion distance, the motion of the comet will accelerate, and soon

become visible again in the morning before sunrise.

A letter was also read from Dr. Gibers of Bremen, respecting

the same comet
;

giving the elements as deduced from his own
observations, and from the observations of Professors Nicolai of

Manheim, Encke of Seeberg, and Staudt of Gottingen. Dr. Gi-
bers likewise states that he observed the remarkable luminous

appearance on the dark limb of the moon on the 5th of February

last, as mentioned by Capt. Kater in his paper read before the

Royal Society. But he adds, that he cannot yet bring himself

to believe in the existence of any fiery volcano in the moon, and
thinks that the appearance is to be satisfactorily accounted for

in another manner, and more consistent with what we know of

the physical construction of the moon. The luminous appear-

ance seemed to be situated in or near the spot called Aristar-

chus, with the general appearance of which Dr. Gibers was
perfectly acquainted. But this phsenomenon presented quite a
different aspect.

A paper was next read—" On the description of a repeating

instrument upon a new construction ; by G. Dollond, Esq." :

wherein the author particularizes several improvements adopted
in the construction of this instrument j and which promise to be

Vol. 57. No. 276. Jpril 1S21. Q q not
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not only of considerable advantage to science, but also a great

convenience to the observer.

FRENCH ROYAL ACADEMY OF SCIENCES.

The following prize subject has been announced by this Aca-
demy for competition during the years 1821 and 1822 :

*' To trace the gradual development of the aquatic Triton or

Salamander through its different degrees, from the egg to the

perfect animal, and to describe the internal changes which it ex-

periences, but principally in regard to osteogony and the distri-

bution of the vessels."

Prize—a gold medal of the value of 300 fr. to be adjudged in

the month of March 1822; essays to be sent in by the 1st of

January 1822.

ROYAL ACADEMY OF SCIENCES OF BERLIN.

The following question has been announced by this Society

for competition during the year 1822:
'^ Among the luminous circles which appear in the heavens

when the atmosphere is not entirely serene, the rainbow alone is

explained in a satisfactory manner, inasmuch as the phenomena
which it presents depend simply on the laws of refraction and
reflection of the light : but w'ith respect to those luminous crowns

'

which we see frequently around stars, an explanation is wanted

more complete, and developed with more precision than any

which has been yet given. Not wishing to refer the pheno-

mena of crowns and parhelions to any thing else than reflexion

and refraction, and to discover in consequence the form, the po-

sition, and the interior structure, proper for the small cor])uscula

supposed to exist in the atmosphere, the efforts of philosophers

have not been either very happy or very conformable to nature.

It is probably to other properties of the light that the pheno-

mena of these rings ought to be ascribed
;

pro|)erties which

are subject to geometric laws, and may be manifested by philo-

sophical experiment. The recent researches upon light have

thrown so great clearness on several suspected or neglected theo-

ries, and have so advanced a knowledge of its modifications, that

it may be possible even to look upon the problem of the rings as

no longer unsusceptible of a new solution. However, the results

hitherto obtained appear incomplete and not sufficiently exact

;

and being as yet but slightly compared with the phenomena, it

is desirable to see a more delicate theory developed, and its agree-

ment with the truth better established by multiplied and circum-

stantial observations. The Society proposes therefore as a sub-

ject of prize

—

" To give such a mathematical and detailed explanation of

the luminous and coloured rings which are observed round

the
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the moon and the sun, as may be conformable to the experi-

ments made on light and the constitution of the atmosphere,

and also in accordance with observations as precise as the nature

of the phenomena will admit."

Memoirs to be given in before the 31st March 1822.—Prize

50 ducats.

HELVETIC SOCIETY OF NATURAL SCIENCE.

This Society has proposed the following prize question for the

years 1 822 and 1823:
*•' To collect exact and well-observed facts on the increase and

diminution of the glaciers in the different parts of the Alps, and
on the deterioration or amelioration of their pasturages, and on

the former and present state of the forests." It will be sufficient

if the authors treat only of a determined part of the Alps.

—

Memoirs to be given in before 1st of January 1822.—Prize 300
livres,

SOCIETY OF SCIENCES AND ARTS OF UTRECHT.

This Society has announced the following questions for prize

competition

:

First Question.—'^ Are there characteristic signs sufficient to

distinguish always with certainty the true cancer from other ma-
ladies which resemble it ? In case of an affirmative answer, what

are these signs ? Ought this malady to be considered as the ef-

fect of an indisposition of the whole body, or as only local? If it

is to be considered as an indisposition of the whole body, can

external remedies, whether amputation or the remedy applied by
the Religious of the Convent of Rees, or the corrosive remedies,

especially arsenic, contribute to the cure or alleviation of the ma-
lady ? or ought they to be considered as all equally hurtful ? When
the malady has not yet the characteristic signs of true cancer,

but when there is reason to fear it may become so, and when it

may as yet be considered as a local evil, what external remedies

may then be applied with sound hope of success ? and what are

those which should be considered as hurtful ?"

Second Question.—^* Can we, by surveying any particular

part of the body of an animal that we have not had an opportu-

nity of observing in life, conclude with certainty what use it

made of that part ; so that we may look on this principle of final

causes not only as an useful principle, but as always a sure guide

in the natural history of the animal kingdom ?"

Third Question.—" What relation is there between specula-

tiv'e philosophy and mathematics ? Why are mathematics ne-

cessary to philosophy, excluding their application to physics ?

and what means does speculative philosophy offer for the exten-

sive and ultimate porfecliou of pure mathematics ?"

Q q 2 LII. Intel-
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LI I. Intelligence and Miscellaneoui Articles,

NEW ALKALIES.

1. Daturium.— i\l. Brandes has given the name Daturium
to a substance supposed to be an alkali obtained by him from the

seeds of the Daturium Stramonium. It is combined in the seeds

withcmalic acid, and is separated in the usual manner. In water

and in cold alcohol it is nearly insoluble, but is soluble in hot

alcohol, from which it precipitates in flocculi on cooling. It

crystallizes with difficulty in quadrangular needles. It forms

neutral salts with acids, but requires to be added in great quan-

tity. Its sulphate is crystallizable, soluble in water, efflorescent,

and decomposed by fixed alkalies : the muriate forms square

plates easily soluble in water: the nitrate is crystalline and so-

luble : the acetate deliquescent. It acts on iodine in the man-
ner of other alkalies, but freely.— Journal de Physique, xci.

p. 144.

2. Atropia.—This name is given to an alkali, found by

M. Brandes in the Belladonna Atropia, which owes its pecu-

liar properties to this substance. It is white, shining, crystal-

lizes in long needles, insipid, and little soluble in water or in al-

cohol ; forms regular salts with the acids, and neutralizes a con-

siderable quantity of them. The sulphate oi Atropia contains

Atropia .. .. 3S-93

Sulphuric acid . , 36"52

Water 24-55

10000
When mixed with potassa and raised to a red heat, if mingled

with muriate of iron it produces a brilliant red colour.

3, Hyoscyama is extracted from the Hyoscyamus niger, and

is not easily altered even by a red heat. It crystallizes in long

prisms, and forms very characteristic salts when saturated with

sulphuric or with nitric acid.

Great caution is required in examining the constituent alkaline

principles of narcotic plants, as their poisonous properties reside

concentrated in the alkaline substance. The vapour is very in-

jurious to the eyes, and the most minute fragment placed on
the tongue is highlv dangerous.

—

Journal de Physique, xci.

p. 239.
'

STEAM-ENGINES AT CONSOLIDATED MINES *.

At the latter end of December last, the third of the new steam

* Annals of Philos^'pliy, No. 3.

engines
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engines erected on the Consolidated Mines near Redruth, in Corn-

waU, was put to work ; and as two of these machines are of a

larger size than was ever before attempted, and as the concern is

oi:e of great extent and interest, some account of it may be ac-

ceptable to our readers.

The undertaking includes four or five copper mines nearly ad-

joining, and on the same veins, formerly worked very profitably

in distinct portions, until owing to difficulties in pumping the

water, and other circumstances, they were gradually abandoned

about 16 years since.

The improvement in the use of steam power since that period

is a prominent reason for expecting advantage to those who have

had the spirit to renew the workings, though there are many others

which are important, such as increased skill in the management
of mining processes, and a reduction in the cost of labour and
those materials which are most largely consumed. The present

company have engaged a capital of about 65,000/. in the con-

cern, and the whole is under the management of Capt. William

Davey and Mr. John Taylor.

The extent of underground workings toije drained is very con-
siderable, running for about a mile in length, and reaching at the

lowest part to a depth of about K30 fathoms under the adit, or

level by which the water is discharged towards the sea.

To keep the whole of these excavations dry, and to enable the

mines to be sunk deeper, three engines have been erected by
Mr. Arthur Woolf. One at the western extremity of the ground
having a cylinder of 70 inches diameter, which works a pump
about 60 fathoms deep, and two others, which we mean particu-

larly to notice, are situated one near the centre, and the other

at the eastern end of the concern.

These engines have cylinders of 90 inches diameter, the pis-

tons make a stroke of 10 feet in the cylinder, and the centre of

the beams is so fixed that the rods make an eight foot stroke in

the pumps ; thus they are able, at the common pressure, to raise

a load of 85,000 lbs. Each of the engines is furnished with six

wrought-iron boilers for producing high pressure steam, which
is applied in the mode usually called expansive by engineers, and
is condensed in the common manner.

Three boilers are connected so as to be heated by two fires,

and are sufficient to work the engine, leaving three others to be
applied when those which have been in use are cleansing or re-

pairing.

These immense engines are executed in a very beautiful manner,
and exhibit remarkable instances of accurate workmanship and
sound calculation. Though they exceed in power all otiiers that

have
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have hcen before constructed, and of course every part is of a di-

mension for which there is no precedent, yet each has from the

first performed its office arij^ht, and the combination is so perfect

that the motions are equable, and free from jar or concussion.

The engines have worked repeatedly for days at the rate of twelve

and thirteen strokes a minute, and the whole has gone as smoothly

as if a flywheel regulated the impulse.

The cflFcct of the first of these engines, or, as it is called in

Cornwall, the duty, has been regularly calculated by the person

appointed for that purpose, and has been published in the monthly
report.

It was found to have consumed about 3,800 bushels of coal in

35 days, or 1 11 bushels per day ; and the effect had been that of

raising 38,500,000 lbs. of water by each bushel of coal, which is

rather more than was done in the same period by any engine of

similar construction.

It may be worth mentioning the weights of some of the prin-

cipal parts of CWQ of these large machines. The cylinder, ex-

clusive of the cover and bottom, weighs about \2\ tons, in one

piece; it is surrounded by a case of still greater dimensions. The
beam with its gudgeon weighs nearly 25 tons.

The pump rods in the shaft are the largest mast timber that

could be procured, and are 16 inches square to a considerable

depth in the shaft: when the whole are attached, they will weigh,

with the iron plates which connect them together, nearly 40 tons.

When it is considered that to this latter weight is to be added

that of the column of water, and one half of the beam, we shall

find nearly 100 tons on one side the centre, and of course a cor-

responding pressure on the other side to counterpoise it; so that

there is suspended on the gudgeon, and moving freely upon it-,

nearly 200 tons.

The piston frequently passes through 240 feet every minute,

and gives a corresponding velocity of motion to this immense

mass of matter, which is vet regulated with a precision that is

astonishing, and which acts without concussion, and without dis-

turbance to the various parts of the machine.

There are many most ingenious improvements in the construc-

tion, and the arrangement is simple and complete. The whole

reflects great credit on the skill and ability of Mr. Woolf, to

whom Cornwall has before been indebted for the introduction of

some of the most important improvements in steam engines that

have benefited the mines in later years.

The works at the Consolidated Mines were only commenced
in January 1811), and it is j)robable that in a few weeks the wa-

ter will be all pumped out ; ^i that this, with the exteik.ive erec-

tions
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tlons for various purposes ou the surface, wliich are such as to

render it probably the largest and most conipU-tc mining esta-

blishment in the world^ will have been executed in two years.

INDIAN COKN.

Dr. John Gorham, of Harvard University, Cambridge (U. S.),

has iatelv examined this grain, chemically, with great attention.

His experiments were made upon two varieties oF maize, that

producing small yellow grain, and the large flat white kind, known

bv the name of Virginian corn. The results were so similar, that

those only belonging to the former have been detailed. Accord-

ing to his' analysis, the constituents of yellow Indian corn in the

common and dry state are :

Common State. Dry State.

Water 9'() .. ..

Starch. 770 .. .. 84-599

Zeine 3-0 .. .. 3-296

Albumen 25 .. .. 2-747

Gummy matter 1'75 .. .. 1"922

Saccharine matter 1*45 .. .. 1*593

Extractive matter 0-8 .. ., 0-879

Cuticle and ligneous fibre .

,

3*0 .

.

.

.

3*296

Phosp. carb. sul. of lime and loss 1*5 ,, ,, l*64S

100- 99-980

Zeine is a yellow substance resembling bees' wax, soft, ductile,

tenacious, elastic, insipid, nearly inodorous, and heavier than

water. When heated it swells, becomes brown, smells like burn-

ing bread, melts with the odour of animal matter, and leaves a

bulkv charcoal. It burns in the flame of a lamp, but not rapidly.

Seems to yield no ammonia on distillation. It is insoluble ia

water—soluble in alcohol, oil of turpentine, and sulphuric ether,

and sparingly so in mineral acids and caustic alkalies. It is in-

soluble in fixed oils, but mixed with resin. The quantity ob-

tained from 100 grains was three grains. The substance to

which Dr. Gorham has given the name of Zeine appears to diflfer

from all known vegetable bodies : it resembles gluten in some cir-

cumstances, but differs from it in containing no azote, in its great

solubility in alcohol, and in its permanency, not undergoing any

obvious change in six weeks. On the other hand, it is analogous

to the resins in its solubility in alcohol, essential oils, alkalies,

and partial solubility in acids. It is inflanunable, and probably

composed of oxygen, hydrogen, and carbon. It may easily be

obtained by digesting a few ounces of the meal from the yellow

corn in a flask with warm alcohol, allowing it to rest for some
hours, then filtering and evoporating.

LIST
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LIST OF PATENTS FOR NEW INVENTIONS.

To Ilaiio PcUafinet, of Earl's Court, Middlesex, gentleman, for

certain new and improved machinery and methods for breaking,

bleaching, preparing, manufacturing and spinning ii\to thread or

yarn, flax, hemp, and other productions and substances of the like

nature cajjable of being manufactured into thread or yarn.—Dated
27th March 1821.— 12 months allowed to enrol specification.

To William Southwell, of Gresse-street, Rathbone-place, piano
forte manufacturer, for improvements on cabinet piano fortes.

—

5th April.—2 months.

To James Goodman, of Northampton, sadler, for his improve-
ment on stirrup irons.—5th April.—2 months.

To Lieut.- Colonel Henry Goldfinch, of Hythe, Kent, for his

im))rovement in the formation of horse shoes.—5th April.—
months.

To William Annesley, of Belfast, architect, for certain improve-

ments in the construction of ships' boats and other vessels.

—

5th April.—2 months.

To William Chapman, of Newcastle-upon-Tyne, civil engineer,

for his method of transferring the hidings of lighters and barges

into ships or vessels, or from ships or vessels into lighters and
barges. —April.—2 months.

To James Henry Marsh, of Chenies-street, Tottenham Court
Road, for certain improvements on wheeled carriages.— lyth

April.—2 months.

To James Smith, of Hackney, gentleman, for improvements

in the machinery employed for shearing or cropping woollen

cloth.— 18th April.—2 months.

MATHEMATICAL QUESTIONS.

To Mr. Tilloch.

Sir,— I. In contemplating the general figure of the curve

called the Lewwi5co/e, shown in the "Philosophical Transactions"

for 1820, by Mr, Herscheljunior, to be traced by the Tints of

certain polarized Rays of Light, it appears that in one certain

proportion of a to i (see his Equation) the Curve approaches the

nearest in form and dimensions to an Apolonian Ellipsis; it is re-

quired to assign this proportion ? ; and show in such case, bow
far theJocii and axes of the Lemniscate are, from coinciding with

those of the Ellipsis ?

II. It also appears, that in one certain proportion of the above

Elements, there is a straight part of the Curve ; it is required to

assign these proportions ?, and the length and position of such

straight part ?.

III. To show how the method of investigation in the last ques-

tion.
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tion,may be applied to define the straiglU parts of other Curves ?

;

that for instance, so very ingeniously and usefully produced, by

the combination of Levers which direct the Piston-rod of Messrs.,

Watt and Bolton's Steam-Engines ?

IV. Mr. Adam Anderson in the last Number of the Edinburgh

Philosophical Journal, has investigated Rules, for calculating tlit

Dip, or visible depression of the Horizon at Sea : and (allowing

for Refraction, at the rate of 'OS of the intercepted Arc of a

great Circle of the Earth) finds lliis dip in Minutes, to be very

nearly equal to the Squaie-root of the Height in Feet, of the Ob-

server's Eye above the Sea : he also mentions, as the usual ap-

proximate Rule forthe converse of this in the practice ofLevelling

on Land, the taking frds cf the Square of' the Distance in (Eng-

lish) Miles, as equal to the correction in Height,for the Earth's

curvature. Quere, Is the last of these Rules consistent with the

first ? ; also, What are the most simple and consistent decimal

Multipliers for the Square-root in the first Rule and ior Square

in the second Rule, to be sufficiently correct in practice ? ! ! and

What are the Heiglits and Corrections, to which such Rules will

apply, without sensible errors ? I am, yours, &c.

London, April 9, 1821. An ENGINEER.

C HRONOMKTE RS.

'Change Alley, March 30, 182).

SfR,—In consequence of a report injurious to our reputatioUj

namely, that a Mr. Molyneux (and not ourselves) was the makei

of the chronometers which we had the honour of sending out

with Capt. Parry, and being apprehensive that this report may
have reached you, we trust to your goodness to excuse our thus

troubling vou with the following statement, as we are particularly

desirous that you should be rightly informed on the subject.

We beg positively to state, that Mr. Molyneux did not make
anv part of those chrononjeters, nor were they ever in his pos-

session, neither did he ever see them. He has not been employed

by us for about these three years past until the present month. The
whole of the chronometrical parts were made in our house under

our direction, by workmen articled to us for the purpose of in-

structing theui in that branch of the business; and the final cor-

rections and adjustments were completed by ourselves personally,

in a method peculiarlv our own, from a conviction that we had
discovered the causes of the material alterations which chrono-

meters frequently make in their rates. This method of correc-

tion was applied, to prevent that alteration, the particulars of

which we stated in a letter to Capt. Sabine at the time the chro-

nometers were delivered to him for trial. That we have suc-

ceeded in accomplishing this, is not only proved by the Polar

chronometers, but by others, we corrected at the same time, and
yol. 57. No.27G.' y/pn7 1S21. Rr which
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which have gone equally well. We cannot oflfer a greater probf

that we are practical artizans, than by stating, that we are em-
ployed by some of the trade to make their chronometers entirely

complete and ready for sale ; and we have sold to different watch-
makers twenty marine chronometers in one year, a number that

110 private man could possibly make himself without employing
other workmen:—but still we trust he would be considered the

maker of them all, as being made under his direction, and he
of course being responsible for their performance. We have for

the last five years made on an average, forty marine chronome-
ters per year, and our demand is considerably on the increase.

With the exception of eight or twelve, the whole of our chrono-

meters for throe years past have been made in our own house,

many of them sprung, and the whole without any one exceptioh

adjusted in temperature, and finally completed and put together

by ourselves personally. About five years ago, owing to a great

demand for chronometers, we applied to Mr. Molyneux (who was
employed with others at that time by us in making escapements)

to assist us in springing. He recommended us to a person who
he informed us sprung for him, as it interfered too much with

the operative part of his business to do them himself. We sent

some to Mr. Molyneux to get done for us, who afterwards told

us that we had better send them to the person ourselves, as it

would occasion less trouble. This workman has been employed
both by Mr. Molyneux and ourselves ever since, to put chrono-

meters in that state in which their more accurate adjustments may
be perfected and completed by ourselves personally.

The most important feature in the Polar chronometers (and

which we feel perfectly justified in saying was produced by their

mode of correction) was, that they took up steady and uniform

rates from the time they were put together, immediately after

their corrections were completed, none of them having been

going more than three weeks before they were delivered, and one

of them not ten days.

In risking our property in the late hazardous enterprize, we
were actuated only by those motives which should stimulate men
in every pursuit through life, " a desire to excel in their profes-

sion ;" and we cannot but feel mortified at any attempt to deprive

us of the credit as the makers. The report existing in any other

quarter would have been unworthy our notice; but finding it very

generally circulated amongst gentlemen of science whose favour-

able opinion we are anxious to cultivate, we have been induced

to make this statement. We have the honour to be, sir.

Your most obedient humble servants,

ToMr.Tillocli. Parkinson and Frodsham,
- PS.



Barometi ic Observaiions. 315

P. S.—Since we had the honour of drawing out the preceding

statement for your inspection, Mr. Molyneux has declared to

Mr.Frodsham, in the presence of a third person, " That he never

did see the chronometers we sent out with Capt. Parry," but still

considers himself the maker for the following reasons, viz. that

a Mr. Hoj)kins had sprung them, who he said was his (Moly-

ileux's) workman, and that he considered work done by the

workman, done by the master. In this principle we agree, pro-

vided the work is done under the inspection of the master, but

not otherwise. But we never did consider Mr. Hopkins in the

exclusive employment of Mr. Molyneux ; and even if he were^

the persou^who springs a chronometer cannot be regarded as the

maker, though it is an essential part of the work; for in this case

no master would be entitled to credit for his chronometers, as it

is the general practice to employ Workmen to spring them ; and

Mr.Molyneuxdoes the same thing. The practical masters (amongst

whom we rank ourselves) finally adjust them, and with.out making
their final adjustments we could not deliver them with confidence.

Mr. Hopkins receives only half the price for springing our

chronometers, that he is paid by other watchmakers who depend

entirely upon him to complete theirs.

BAROMETRICAL OBSERVATIONS.
Crumpsall, Lancashire, April 10, 1821.

Sir,— I send you observations made at this place on Monday
the 9th instant.

Mr. Thomas Hanson, of Manchester, having favoured me with

liis observations of the same date, 1 transmit them to you with

my own.
Mr. Hanson resides in Bridge-street, and his barometer, which

like mine is a common upright one, is four feet from the pave-

ment, and about eight feet higher than the bridge at the bottom

of the street ; which, as I have before stated, is exactly 28 feet

above the level of the river Irwell.

I am, sir, your obedient servant.

To Mr. Tilloch, John Blackwall.

CRUMPSALL.
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MANCHESTER.

1821. A.M.
April 9th,

8".
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•ea, it must be considered as a valuable station for ascertaining

the point of zero, if care is taken to obtain the exact altitude of

the surface of the mercury in the basin of the barometer above

the said point. Yours most respectfully,

To Mr. Tilloch. Thomas Squire.

Bristol, April 19, 1821.

Sir,— I send you the barometrical observations for March and

April, taken at the times proposed by Mr. Bevan ; and am, sir.

Your obedient servant,

Edward Jones.

1821.
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Col. Beaufoy has also favoured me with the observations made
at Bushy-Heath, as below

:

Barom.
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,

LINCOLNSHIRE.

BY MR. SAMUEL VEALE,

[The time of observation, unless otlierwise stated, is at 1 P.M.]
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METEOUOLOGICAL TAhLEj

By Mr. Cakv, op the Strand,

For April 1821.
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! LIII. On the atmospherical Refraction. By Mr. J. Ivory.

To the Editor.

Sir, — JLn some researches on astronomical refraction I found

tiie subjoined formula, which is not unworthy of the attention of

astronomers on account of its exactness, its convenience for cal-

culation, and because it comprehends all the refractions from the

zenith to the horizon in one expression. It is not an empirical

formula, or one obtained by altering the coefficients till they re-

present with sufficient accuracy a certain number of observed

places. It is entirely theoretical, and, in fact, borrows nothing

from astronomical observations. The only elements that enter

into its construction are the numbers that denote the refractive

force of the air; the mean pressure of the atmosphere ; and the

mean horizontal refraction
;

quantities which have been taken as

they are laid down in the Mccanique Celeste. In its original

state, the formula would therefore give the refractions for the

mean height of the barometer adopted by the French astrono-

mers, and for the temperature of melting ice; but, in order ^lo

facilitate a comparison with the Table puldished in the Connais-

sance des Terns, it has been reduced to the temperature of 10° of

the centigrade thermometer, or 50^ of Fahrenheit, bv applying

the correction directed to be used with the Table. It would oc-

cupy too many of your pages, sir, to enter on a detail of the

analysis; but I shall attempt below to point out the principles

on which the investigation proceeds. I put A for the zenith

distance, and R for the refraction : then, having found the sub-i-

hidiary angle (p by means of the formula.

Log. tan <^ = 18-9873149— log, cos A,

we have Log. of the coefficients,

R =: sin A X /l200-"93 tan i
45 3'0795170

+ 637-88 tan' \<^ 2-8047383

+ 163-78 tan' if 2-2142677

+ 19-51 tan- if 1-2903704

+ 3-95tan'>4f 0o967129

+ 0-64 tan'4 f .. -1-8037929

The comparison of this formula with the refractions in the

Connaissance des Terns, is contained in the following Table:

Vol. 57. No, 211, May 1821. S 5 A.
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posed, if the heat decrease in the same proportion with the

pressure, the depression of 1° of the centigrade thermometer

will correspond to an elevation of nearly VtVj ^^ about 17

1

fathoms.

If we still neglect the effect of temperature, or, which is the

same thing, suppose the heat to be invariably the same in every

part of the atmosphere ; but take into account the changes of

density arising from inequality of pressure according to the law

of Mariotte, we shall have another hypothesis very different from

that of Cassini ; the air now expanding above the earth to an

unlimited extent. In this case the thermometer, at whatever

elevation, would mark the same temperature ; or, in mathe-

matical language, the elevation necessary for one degree of de-

pression would be infinitely great.

Between the two extreme cases just described we may con-

ceive that an infinite number of intermediate ones are interposed,

while the total height of the atmosphere increases from its least

limit of 4343 fathoms to be infinitely great; the heat in each

particular atmosphere decreasing miiformly as the elevation in-

creases, which is the law most conformable to experience. We
have thus an infinite number of different hypotheses, in all of

which the refractions will be the same to the extent of 74° from

the zenith; coinciding in every case with the formula of Laplace,

the exactness of which is indisputably established by observa-

tion. But beyond the limit mentioned, the refractions will di-

verge from one another, and each particular case will have a

horizontal refraction peculiar to itself. We may thus account

for the inaccuracies that occur when a formula, naturally fitted

to represent the refractions near the ze"nith, is extended, in an

empirical manner, to the whole quadrant; and likewise for the

shifting which such a formula requires to be made in its elements,

when it is compared with exact observations made near the ho-

rizon. If indeed we consider the problem of refractions as one

to be solved by observation alone, we may conclude that it is in-

determinate, or admits of an indefinite number of solutions: and

this is no more than an opinion, expressed in several parts of his

writings, by Delambre, the astronomer of the present day, whose
authority on every point of astronomical science will be allowed

to be the highest.

In the hypothesis of Cassini the horizontal refraction is 1289";

and it amounts to 2394" in the other extreme case of an atmo-
sphere of an unlimited height. The hypothesis advanced by
Thomas Simson, of a density decreasing uniformly with the ele'-

vation, is also contained in the series of atmospheres above men-
tioned, coinciding with the one that has its height equal to S68G
fathopis, or double that of Cassini ; and in this case the hori-

S s 2 zontal



324 0?i the atmospherical Refraction.

zontal refraction is 1 824". All these quantities are very different

from the mean horizontal refraction determined by observation,

which is 210f»" according to Laplace. But there must be one

particular atmosphere in the series, which, while it possesses the

general property of representing the refractions near the zenith,

will likewise coincide with observation at the horizon. Now I

have found that this takes place in the atmosphere that has its

total height equal to 17372 fathoms, or four times that of Cassini;

and the formula I have sent you was obtained by integrating the

differential expression of the refraction in this hypothesis. The
character of the formula may therefore be described by saying,

that in all probability it will be found to coincide with observa-

tion better than any other founded on the supposition of a uni-

form decrease of heat.

In the atmosphere to which my formula belongs, the elevation

necessary for depressing the centigrade thermometer one degree

is 70 fathoms, considerably short of the observed quantity, which

is about 90 fathoms. As in the series of atmospheres, there is

one agreeing with observation in the quantity of the horizontal

refraction, so there is also one that will agree with observation

in the elevation for one degree of depression. In the atmosphere

the height of which is five times that of Cassini, the elevation

for one degree of depression is 874 fathoms, nearly equal to the

observed quantity ; and in this case the horizontal refraction is

2164", or 58" more than according to observation. In reality,

neither the horizontal refraction, nor the height necessary for one

degree of depression, is determined with great precision; but

it is certain that on the one hand 70 fathoms is too little, and

on the other 2106" is as great a quantity as can be admitted:

and hence we may infer that the supposition of a uniform de-

crease of heat in the atmosphere, cannot be reconciled with the

astronomical refractions. But, although this be strictly true, yet

the refractions are so nearly represented by the law mentioned,

that the actual deviation from it must be very inconsiderable.

It would be superfluous to say any thing here of the solution

of this problem contained in the Micnnique Celeste, the merit

of which is so well known, and so justly appreciated. Both the

solution now mentioned, and the one given above, seek to ap-

proach the truth by means of probable conjectures; and the ul-

timate results come nearer one another than was to be expected

in two methods employing very different processes of investiga-

tion, and leading to formulae of calculation that have nothing

in common ; the atmosphere in the one case being of indefinite

extent, while in the other the total height does not exceed twenty

miles.

The elevation for one degree of depression, which in ray for-

mula
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mula is 70 fathoms, shows that the true physical state of the

problem has not been attained. A sohition agreeing with ob-

servation in this element, must proceed on a law of density that

deviates a little from a uniform decrease of heat. The formulae

in the Mecaiiique Celeste likewise fall short of observation in

this element: for they give a depression of 46°*24 for an eleva-

tion of 3817 fathoms instead of 40"*25 the observed quantity,

being at the rate of 82 fathoms to a degree. Thus, the small

differences between the French Tables and my formula corre-

spond to a difference ot no less than 12 fathoms in this element

of the problem. A solution that, besides fulfilling the other con-

ditions of the problem, should likewise agree with observation in

the height necessary for depressing the thermometer one degree,

would, in all probability, give the atmospherical refractions near

the horizon as much above the French Tables as these exceed

my formula; and in this manner, there is every reason to think,

observation would be better represented. Till such a solutioa

be found, it cannot be said that mathematical science has accom-
plished all that it is possible to do for the behoof of astronomy.

I am, &:c.

May 8, 1821. J. IvoRY.

LIV. Some Account of a Method which may he applied to the

same Purposes as Sir Isaac Newton's Method of Fhixio7i$.

By Mr. Thomas Tredgold.

LETTER III.*

On the Maxima and Minima of Quantities.

To the Editor.

Sir, — In a progression of quantities, formed according to some
invariable law, the quantities may be of two kinds ; one of which
is called constant, and the other variable.

A constant quantity is that which retains the same numerical

value in each term of a progression of quantities,

A variable quantity is that of which the numerical value in-

creases or decreases in each succeeding term of a progression of
quantities.

The terms of a progression may be simple, or they may be
compound. If the terms of a progression be compound, and
contain both positive and negative quantities ; and the positive

quantities be affected vvith the variable quantity in a manner dif-

ferent from the negative ones ; there will be in a progression so

See the preceding letters at pages 177 -ind -00 of this volume.

constituted.
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constituted, one or more terms from which the adjoining ones
on each side will either increase, or they will decrease.

If there be a term from which the terms decrease on both sides,

it is called a maximum value of the algebraical expression which
forms that term.

If there be a term from which the terms increase on both sides,

it is called a minimum value of the expression.

As an algebraic expression can be variable* only by changing

the numerical value of one or more of its elements, it seems most
natural and most scientific to consider the different quantities

that arise from increasing or diminishing the value of the va-

riable quantity as a progression of terms. They are sometimes
compared to the ordinates of a plane curve ; the only difference

is, that in the one case we have a progression of geometrical mag-
nitudes ; and in the other, of algebraical quantities. When I ex-

plain my Method of Tangents (which will most probably be in

my next Letter), it will appear that to determine the points in a

curve where the tangents are parallel to the axis, is nearly the

same thing as to find the maxima and minima of quantities.

If we consider the 7;i"^ term, in a progression of quantities, to

be that at which a maximum or a miuimum takes place ; and m
to be such a number that the difference between the adjoining

terms shall be extremely small ; then the term which precedes

the m"' term will be nearly equal to that which follows it. Re-

gard them as equal ; that is, make in— 1''' term = m-{- 1'^ term.

An equation from whence the value of the variable quantity may
be found, which gives a maximum or minimum value to an alge-

braical expression.

These terms are absolutely equal in some particular cases only,

and in those cases our method is undoubtedly true. It is also

true when they are not equal in consequence of a compensation

of errors, in the nianner 1 have sliown to be the case in the qua-

drature of curves, &c. See Phil. Mag. vol. Ivii. p. 201.

According to this method, it is very easy to find whether a

quantity be a maximum of a minimum at the w"' term, by com-
paring it with either the term which precedes, or that which

follows it. If the m— P'^ term be less than the m^^ term, then

the m^^ term is a maximunj, if it be greater then the w'^ term

is a minimum.
As an example of the application of the method of progressions

* It is sometimes said that, while a yariable magnitude passes from one

state to another, it passes through all the intermediate states of magnitude
;

but this is true only of geometrical magnitudes, and not of numbers, or the

symbols of numbers ; for mmibcrs proceed by units, that is, by steps or

finite gradations.

to
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to one of the most simple cases that occur in determinuig the

maxima and minima of quantities, let us take the quantity

ax — Z'x" , in which x is variable, to find the value of x when

ax — I'X is a maximum. *

Consider x to be divided into m parts; then, in the m— l'**

term, x will be diminished by one of these parts ; and in the

vi-\-i'^^ term it will be increased by one of them. Consequently
we shall have

^=T^»J term = a(lELfy_i(!!iELf)""''';

and, ^TT*^ term := a(^^y- i'i—^y ]

which being made equal, and reduced, give

X = -— X

n
or, x =

7^
2 ' 3

But, in making the variation from the 7»*^ term the same at the

m—V^ as at the m-\-l^^ term, a cause of error is introduced,

which will be compensated if m be taken of such a value that

omitting the latter part of the above expression will counterba-

lance it. Then we shall have x = . , when the expression

ax — bx '^is a maximum.

This is true whether the indices be integers or fractions ; ne-

gative or positive ; it is essentially the same as the formula derived

from the method of fluxions ; and is an example of the application

of the method of progressions to what is usually done by the di-

rect method of fluxions.

I am, sir, yours, &;c.

2, Grove Terrace, Lisson Grove, ThomAS TrEDGOLD.
May 7, 1821.

LV. Strictui ^s
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LV. Sirktures on a Publication entitled ^' Cj.ark's Gas Blow-
pipe." By RojiERT Hark, M.D. Projessnr nfChemistry in the

Medical Department of the University oJ'Perinsylvania, ^c.

jJr. Clark has published a book on the Gas Blowpipe, in

which he professes a " sincere desire to render every one his due."

That it would be difficult for the conduct of anv author to be

more discordant with these professions, I pledge myself to prove

in the following pages, to any reader whose love of justice may
gain for them an attentive perusal.

In the year 1802, in a memoir republished in the 14th vol. of

Tilloch's Philosophical Magazine, London, and in the 45th vol.

of the Annales de Chimie, I had given the rationale of the heat

produced by the combustion of the aeriform elements of wa-

ter, and had devised a mode of igniting them free from the dan-

ger of explosion. I had also stated in the same memoir, that

the light and heat of the flame thus produced were so intense,

that " the eyes could scarcely sustain the one, nor the most re-

fractory substances resist the other," and had likewise mentioned

the fusion of the pure earths and volatilization of the perfect me-
tals as among the results of the invention.

Subsequently in the first part of the 6th vol. of American Phi-

losophical Transactions, an account of the fusion of strontites,

and the volatilization of platinum, was published by me.

About the same time my experiments were repeated before

Dr. Priestley, who gave them the credit of being quite original.

Some years afterwards, Mr. Cloud, of the United States' mint,

who has distinguished himself by the discovery of palladium in

gold, having purified platina so as to make its gravity equal to

22, requested me to subject it to my blowpipe. In the presence

cf this gentleman, I was completely successful in dissipating a

portion of this pure metal. He was so much pleased with my
experiments that he made an aj^paratus for himself, simplifying

that part which was employed for holding the aeriform agents,

bv the omission of some appendages which were not necessary

to his purpose*. Thus modified, my apparatus was introduced

into use by Mr. Rubens Peale ; and has for about ten years been

employed by him to amuse visitors at the celebrated museum
established by his father in Philadelphia.

It appears by the testimony of Professor Silliman and others,

that Dr. Hope had, during his lectures at different times within

a period of eight years, employed my blowpipe and awarded the

invention ofit to me. A reference to the third edition of Mur-
ray's Chemistry, publishied before Dr. Clark professes to have

* It has been erroneously alleged that he simplified the blowpipe.

attended
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atteiuled to the subject, will demonstrate tlie impressions of the

author of that work, as the results of my experiments which I liad

published are there quoted solely on my authority.

The memoir of Professor Silliman, read before the Connecticut

Academy of Sciences, May 1812, and republished in Tilloch's

Magazine, but which Dr. Clark has not ventured to notice, af-

fords the most unanswerable evidence that we had anticipated

him in almost every important experiment.

Mr. Reuben Kaines, corresponding secretary of tiie Academy of

Sciences, informed me in 1813, that in the laboratory of Dr.

Parish in this city, a mixture of the gaseous element's of water had
been inflamed while issuing in a stream from a punctured bladder

previously filled with them and duly compressed. Any relaxa-

tion of the pressure was of course productive of an explosion.

He on the other hand recollects, that at that time I j)roposed this

mode of supplying the blowpipe, interposing a small receptacle

(like a water valve) between the reservoir and the place of exit.

Cares more imperious prevented the execution of a plan which
did not promise to be better than that I had before pursued suc-

cessfully.

Some time afterwards. Sir Humphry Davy's discovery of the

influence of narrow metallic apertures in impeding explosions,

encouraged Dr. Clark and others to hazard the use of a mixed
stream of hydrogen and oxygen gas, ignited wliile fiovviiig from
a commcm recipient, instead of allowing them, as I had done, to

mix only during tlieir efflux. There is another immaterial dif-

ference in the modes of operating. In mine, hydrostatic pressure

is employed to expel the gases from a vessel into which they are

introduced, as generated, or by means of a bellows. In the new
mode, being pumped into the recipient by one aperture, thev

flowed out at another in consequence of their elasticity.

Dr. Clark pretends that the process he has employed is the

best. Admitting this, would it afford him any excuse for taking

so little notice of mine, or attributing the discovery of it to others,

especially while professing to give ajair history of the inven-

tion ?

If I may be allowed to c*ompare small things with great, when
Mr. Cruikshank and Sir H. Davy improved the galvanic appa-
ratus by introducing the trough, or modifying and enlarging it,

did they on that account forget that Volta was the inventor of

the pile ? was it not still (though no longer a pile) called the

Voltaic apparatus ?

Dr. Clark, like many others of the same character, finding that

Ive cannot prove himself and his associates to have- the merit of

ctiginality, endeavours to deprive the real author of it, and ac-

cordingly ascribes it to Lavoisier. Had this been stated in his

Vol. bl. No. 277. May 1821. T t first
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first papers, his motives had been less questionable. But why
does he not refer to his authorities ? In other cases he is very

particular in making such references.

We all know, that with a view to recompose water, Lavoisier

caused the gaseous constituents of this fluid to burn within a glass

globe, into v.'hich they entered by orifices remote from each other

:

but if he ever caused them to burn at a common orifice in the

open air for the purpose of producing heat, wherefore is Dr. Clark

the first and only person to communicate the fact to the public ?

How does it happen that there is no account of the invention, or

of any results obtained by it, either in the elementary treatise of

that great man, or in any of the contemporary scientific journals ?

On the contrary, in the Elements just alluded to, Lavoisier treats

of the heat produced by oxygen gas, and carbon, as the highest

art could produce.

Dr. Clark informs us that Dr. Thomson, now Professor of Che-
mistry at Glasgow, made experiments with the mixed gases seven-

teen years ago, but was induced to abandon the undertaking, in

consequence of accidents that happened to his apparatus. Can
any thing more fully display unfairness, than that abortive ex-

periments, made subsequently to those in which I was successful,

should be adduced as subversive of my pretensions?

Dr. Clark states that the Americans claim the invention on
account of experiments made by me in 1802. They were pub-

lished in 1802; my apparatus and my first experiments were

made in 1801.

Had Lavoisier, or any other person, availed himself of the heat

produced by the union of the gaseous elements of water, how
could the sagacious Dr. Thomson fail in his efforts to retrace a

path so well and recently trodden? or, if deriving any advantage

from the experiments either of the French philosopher, or those

which he so imperfectly tried, why did he conceal it when oc-

cupied during so many years in communicating to the world all

his chemical knowledge in five successive editions of his system?

So far were Dr. Thomson's experiments, or his knowledge on
these subjects, from reaching the facts discovered by me, that

he appears to have considered the authority of one name inade-

quate to establish what he vainly had endeavoured to effect.

Hence, until plagiarism had given them a new shape, and perhaps

a false gilding, they were totally overlooked in his compilations.

He neither treated of the pure earths as susceptible of fusion, nor

of platinum as susceptible of volatilization, until many years after

I had proved them to be so, and promulgated my observations.

Dr. Clark gives himself great credit for having first pointed out

the importance of employing the gases in such relative quantities

as might enable them fully to saturate each other. To me it

:

would
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would seem, where the highest heat is desired, evidently absurd

to employ them in any other way; because, if either gas were pre-

sent in too great a quantity to be acted upon, the excess would

be worse than useless. Is it not universally an object with che-

mists, to use ingredients in the proportions in which they saturate

each other, especially when within a given space and time tlie

most intense reaction is to be induced ? The author of this pro-

fessediy candid publication would wish to convey the idea of my
contrivance being so inferior in power to that adopted by him,

that in a history of the invention he does not deem it necessary

to quote mv experiments, but satisfies himself with obsciue allu-

sions to them, rather in a manner to derogate than to do justice.

This procedure would be unjustifiable, were the heat which he

has produced decidedly greater than that produced by me. But
the fact is otherwise. He fuses with difficulty oolite, Iceland

crystal, and pure native magnesia. The fusion of the best mag-
nesia of the shops, and of quick lime from pure limestone, was

among my first efforts, and was mentioned in a preface, omitted

in republishing my memoir. Lately I have fused a piece of oyster-

shell lime, which is perhaps as pure as any to be obtained by

artificial purification.

Dr. C. has employed platina in some cases to secure refractory

earths while exposed to the action of his instrument, although

this metal is dissipated by the heat of mine.

That in his inferences in respect to the decomposition of the

earths, he did not anticipate Professor Silliman or myself, must

be evident from the passages in our memoirs which I shall pre-

sently quote. I doubt, if time will show that Dr. Clark has

gone much beyond ihe extent of our observations on this sub-

ject.

But while the superiority of the temperature attained by mix-

ing the gases before emission is thus questionable, there are great-

and undeniable advantages in having them propelled from dif-

ferent reservoirs. First, A degree of security from explosion,

which cannot be attained with one common recipient*. 2d, The

* \Miere the gases are kept unmixed in separate ieser\*oijs, and meet
only near the point of efflux in an orifice sufficiently large, as was the case

with the original compound blowpipe, explosion is obviously impossible. If

the orifice be made smaller, and the gases mix at a greater distance from
the place of efflux, valves should be interposed in the pipes, or the gases

should be kept under equable pressure, as it is possible that, if subjected to

unequal pressure, the gas which is more pressed may pass from one reservoir

to the other, on leaving the cocks open accidentally. This, however, is an

oversight not likely to take place, as it is so evidently accompanied by a

waste of the ga<!, that an operator will hardly be so careless as not to close

the cocks when the flame is not wanted. Closing them is in fact the usual

mode of extinguishing the flame.

T t 2 possibility
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possibility of operating on a large scale without danger. 3d, The
power of varying the relative proportions of the gases so as to

oxidate, or deoxidate, as may be desirable. This power is given

by the common blowpipe, though in a different way, and is well

known to be very useful.

To me, it is ludicrous that the author should suppose any ana-

logy to exist between the phenomena of the gas blowpipe and

those of volcanoes.

In order to put the gas blowpipe into operation, it is indispen-

sable that there should be hydrogen and oxygen gases, confined

under moderate and equable compression^ so as to fiow out re-

gularly from a common aperture, at which they may be ignited.

How are these requisites to be obtained in nature? Whence the

pure hydrogen or oxygen ? Has Dr. Clark, or any other person,

known them to be extricated in purity ? Is not the former always

carburetted c; sulphuretted, and the latter never purer than in the

atmosphere ? When obtained by art, fire is requisite to liberate

oxygen ; but in nature, the fumes of the fire would contaminate

any gas which it might evolve ; and it ought not to be forgotten,

that the circumstances which are favourable to the evolution of

oxygen, are inimical to the liberation of hydrogen. Again, sup-

posing the gaseous materials generated, where is the presidiiig

demon with the genius to design, and skill to regulate, that due

admixture of them which the author exults in having discovered

to be necessary ? And granting that there could be in nature any

competent substitute for human agency in a process so intricate,

by what means, in operations so rude and extensive, is that re-

trocession of the flame to be prevented, to obviate which, in ope-

rating with his minute apparatus, a capillary tube has been found

indispensable? In subterranean caverns, the gaseous elements

of water might create explosions, but could never support the per-

manent heat requisite to fuse an ocean of lava. The only diffi-

culty this subject presents, is that of explaining the nature of

volcanic fires, of which the incessant existf^nce is self-evident.

The access of the atmosphere is necessary to fire in all its ordinary

forms. In that of volcanoes, it appears to subsist without any

adequate supply of this principle. Dr. Clark, far from relieving

us from this difficulty, has increased it, l)y alleging the necessity

of another aeriform substance. A bertcr solution, as I should

suppose, w\'\s long ago afforded by a reference to the combustion

of metals by sulphur, in the vapour of which some of them burn

more readily than in the atmosphere. Lately, the metallic origin

of earthy matter being discovered, it has been supposed possible,

that at some distance from its suj-face the globe may consist of

a great metalloidal nucleus, which acting on water, may produce

intense ignition. Those who have seen the consequences of

inoistcuinii
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moistening quick lime, may easily conceive that tremendous effects

might ensue from reaction between water and calcium, or any of

the same family of substances. In this case hydrogen would be

produced, but there would be no oxygen.—Of the existence, how-
ever, of subterraneous fires in volcanic regions there can be no

doubt, whatever may be the theory of their origin. The obvious

proximity of springs, rivers, and even of the sea itself, with the

well known force of steam, renders it easy to point out the proxi-

mate cause of earthquakes, or of volcanic explosions and erup-

tions, without calling in the gas blowpipe to our assistance.

That Dr. Clark could not without great injustice bring forward

his mode of operating, otherwise than as another method ofdoing

what I had previously accomplished, nor his experiments, unless

as an extension of those made by Professor Silliman and myself,

will be perfectly evident, if it be considered that we all employed

a flame of the gaseous elements of water, in the one case, mixed
during the efflux, in the other, before; that the most important

results in both instances \.%- on comparison, be found nearly the

same.

The mode of confining and propelling the gases through the

pipe or pipes to the place of efflux, is irrelevant to the question.

There are many methods by which this object may be accom-
plished. The principle of the apparatus used by Dr. C. will be

found the same as that of the air vault employed in England to

regulate the blast of large bellows at foundries and forges. Mr.
Brook was the first to apply it to the regulation of a blowpipe,

and published his account of it on April 8, 1816.

I will proceed to ouote and exhibit simultaneouslv, the obser-

vations and experiments of Dr. Clark, and of Professor Silliman

and myself. As Tilloch's Philosophical Magazine is universally

accessible, I shall refer to it for the memoirs of Silliman and my-
self: to vol. 14 for mine, to vol. 50 for his*. For Dr. Clark's

experiments, commenced in 1816, 1 shall quote his book on the

gas blowpipe, published 1819.

Expenments on Lime.

Hare, page 304. " Lime and magnesia are extremely difficult

to fuse, not only because they are the most refractory substances

in nature, but from the difficulty of preventing them from being

blown on one side by the flame : nevertheless, in some instances,

by exposure on carbon to the gaseous flame, small portions of

these eartlis were converted into black vitreous masses. Possibly

the black colour of these products of fusion, may have been caused

by iron contained in the coal ; for in the higli temperature of the

* These experiments were performed ia December 1811, and published
in Brucc's Journal in 181-.

gaseous
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gaseous flame a powerful attraction is exerted between iron and
the earths."

Hare, page 306. " There is a pecuhar species of native coal

found on the banks of the Lehigh in this State, which is extremely

difficult to ignite; which when exposed to a high degree of heat,

and a copious blast of air, burns, yielding an intense heat without

either smoke or flame, and leaving little residue. By exposure

to the gaseous flame on this coal, both magnesia and lime ex-

hibited strong symptoms of fusion. The former assumed a glazed

and somewhat globular appearance, the latter became converted

into a brownish semivitreous mass."

Silliman, page 109. " A piece of lime from the Carrara niHr-

ble was strongly ignited in a covered platinum crucible ; one an-

gle of it was then shaped into a small cylinder, about one-fourth

of an incli high, and somewhat thicker than a great pin. The
cylinder remained in connexion with the piece of lime. This

was held by a pair of forceps, and thus the small cylinder of lime

was brought into contact with thQ, '.iJac without danger of being

blown away, and without a possibility of contamination. There

was this further advantage, (as the experiment was delicate, and

the determination of the result might be difficult,) that as the cy-

linder was held in a perpendicular position, if the lime did really

melt, the column must sink, and become at least to a degree

blended with the supporting mass of lime. When the compound
flame fell uj)on the lime, the splendour of the light was perfectly

insupportable by the naked eye; and when viewed through deep

coloured glasses (as indeed all these experiments ought to be)

the lime was seen to become rounded at the angles, and gradually

to sink, till in the course of a few seconds only a small globular

protuberance remained, and the mass of supporting lime was su-

perficialiv fused at the base of the column for a space of half an

inch in diameter. The protuberance, as well as the contiguous

portion of lime, was converted into a perfectly white and glistening

enamel. A magnifying glass discovered a few minute pores, but

not the slightest earthy appearance. This experiment was re-

peated several times, and with uniform success ; may not lime

therefore be added to the list of fusible bodies ?"

Clark, page 47. " Lime in a state of perfect purity and in the

pulverulent form being placed within a platinum crucible, and

exposed to the flame of the blowpipe, its upper surface became

covered with a limpid botryoidal glass, resembling hyalite; the

inferior surface was quite black. Its fusion was accompanied by

a lambent purple flame. This colour therefore may be considered

as a characteristic hue of one at least of the oxides of calcium."

Clark, page 49, No. 6. " Compact transition limestone (lime-

stone of Parnassus), The specimen was taken from the summit of

Parnassus
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Parnassus by the author. It was fused, but with great difficulty,

exhibiting after fusion a white milky enamel with points of intu-

mescence that were transparent."

Experiments on Magnesia.

Silliman, page 110. " The same circumstances that rendered

the operating on lime difficult, existed in a still greater degree

with respect to magnesia; its lightness and pulverulent form ren-

dered it impossible to confine it for a moment upon the charcoal;

and as it has very little cohesion, it could not be shaped by the

knife as the lime had been. After being calcined at full ignition

in a covered platinum crucible, it was kneaded with water till

it became cf the consistency of dough. It was then shaped into

a rude cone as acute as might be, but still very blunt. The cone

was three-fourths of an inch long, and was supported upon a

coiled wire. The magnesia thus prepared was exposed to the

compound flame ; the escnpe of the water caused the vertex of

the cone to fly off repeatedly in flakes, and the top of the frustum

that thus remained gave nearly as powerful a reflection of light

as the lime had done. From the bulk of the piece (it being now
one-fourth of an inch in diameter at the part where the flame

was applied) no perceptible sinking could be expected. After a
few seconds, the piece being examined with a magnifying glass,

no roughness or earthy particles could be perceived on the spot,

but a number of glassy smooth protuberances whose surface was
a perfectly white enamel. This experiment was repeated with

the same success. May not magnesia then be also added to the

table of fusible bodies ?"

Notwithstanding the previous publicity of these results obtained

by my friend and myself. Dr. Clark, in the following note, en-

deavours to convey an impression of the incompetency of my ap-
paratus to fuse lime and magnesia. Note 5, page 46. " Pro-

fessor Hare in America could not accomplish the fusion either of

lime or magnesia by means of his hydrostatic blowpipe. See
Amiales de Cliimie, tome xlv. page 126." But why overlook

Silliman's experiments? It is moreover strange that an English

writer should refer his readers to the French Annates in prefe-

rence to a London magazine, for a memoir which he knew to be

published in both*.

• I mentioned above that I had lately f'jsed a piece of oyster shell lime.

It was exposed to the flame within an envelope of platina foil, which was soon

reduced to a fluid globule. The application of the heat being suspended
(when both substances had become cold), the earth was found adhering, on
the top of the metal. This enabled me to make it receive the greatest heat of

the flame on renewing the process. The lime then melted into a liquid,

which Subsiding round the globule of platina caused it to appear after cool-

ing as if set in enamel.

Clark.
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Clark. Pure OxJde of Magnenum (Magnesia).

Fusion per se, extremely difficult. When the earth is made
to adhere (by moisture with distilled water and subsequent de-

siccation) and placed upon charcoal, it is fusible into a whitish

glass; but the parts in contact with the charcoal acquire an im-

posing pseudo-metallic lustre with a purple coloured flame.

Clark. Hydrate of Magnesia (pure foliated Magnesia from

America).
" This substance is incomparably refractory; with the utmost

intensity of the heat of the gas blowpipe, it is ultimately reduci-

ble to a white opake enamel invested with a thin superficies of

limpid glass. Its fusion is accompanied with a purple coloured

flame."

Experiments on Corundum.

Silliman, page 112. " Corundum of the East Indies was im-

viediately and perfectly fused into a grey globule." " Corundum
of China the same with active ebullition."

Clark, page 56. " Common corundum (greenish grey crystal-

lized primary corundum from the East Indies), /i^izT'/e, hut with

difficulty, into a greenish coloured translucent glass nearly trans-

parent, which at last becomes melted into a bead-like form ; or

otherwise exhibits upon its surface minute cavities caused by the

escape of gas during its fusion. This gas is probably the same

which pure silica more abundantly exhibits. A shghtly coloured

greenish flame accompanies the fusion of corundum."

Experiments on Sappar.

Silliman. " Sappar or kyanite perfectly and instantly fused

with ebullition into a white enamel."

Clark, page 57. " This mineral, owing to its refractory nature,

was used by Saussure as a supporter in experiments with the

common blowpipe. It fuses very readily into a snow white frothy

enamel.^'

Experiments on Zircon.

Silliman, page 112. "Zircon and Ceylon melted with ebul-

lition into a white enamel."

Clark, page 58. " One of the most refractory substances; ex-

posed to the heat of the gas blowpipe, it becomes first opaque and

of a white colour; and afterwards its superficies undergoes a

partial fusion, and exhibits a white opake enamel resembling

porcelain*.

Experiments on the Spinelle Enly.

Silliman, page 112. " Spinelle ruby fused immediately into

an elliptical red globule."

* I might say here with truth. Professor Claik in England was unable to

fuse zu-con in his mode <»f operating with the gas blowpipe.

Clark,
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Clark, page 58. ** Fuses readily, and undergoes a partial com-

bustion and volatilization with loss of colour and of weight. One
of the solid angles of an octahedral crystal was entirely burned off

and volatilized in one of these experiments."

Experimevls on Silex, Alumine, Barytes.

Hare, page 304. " By exposure to the gaseous flame either on

supports of silver or of carbon, barytes, alumine, and silex wer«

completely fused. The products of the fusion of alumine and silex

were substances very similar to each other and much resembling

white enamel."

Silliman, page 109.. " Silex : being in a fine powder it was

blown away by the current of gas, but when moistened with water

it becomes agglutinated by the heat, and was then perfectly fused

into a colourless glass."

Clark, page .59. " Pure precipitated silica (peroxide of sili-

cium) becomes instantly fused into an orange coloured transpa-

rent glass. The colour may be due either to the charcoal serving

as a support, or, to the carbon of the oil used for making it into

a paste."

On the Reduction of the Earths to the metallic State.

Hare, page 394. " The result of the fusion of barytes was a

substance of an ash-coloured cast, which after long exposure

sometimes exhibited brilliant yellow specks. If it be certain that

barytes is an earth, these specks must have been discoloured

particles of the silver support, or of the pipes from which the

flame issued."

Silliman, page 113. " During the action of the compound
flame upon alkaline earths, provided they were supported by

charcoal ; distinct globules rolled and darted out from the ignited

mass, and burned sometimes vividly and with peculiarly coloured

flame. From the nature of the experiments it will not be easy

to prove that these globules were the basis of the earths, and yft

there is the strongest reason to believe it. Circumstances could

scarcely be devised more favourable to the simultaneous fusion and
decomposition of these bodies: charcoal highly ignited for a sup-

port, and an atmosphere of hydrogen also in vivid and intense ig-

nition. That the oxygen should be under these circumstances

detached is not surprising ; but the iiigh degree of heat and the

presence of oxygen necessarily burn up the metalloids almost as

soon as produced. If means could be devised to obviate this dif-

ficulty, the blowpipe of Mr. Hare might become an im|)ortant in-

strument of analytical research. We can scarcely fail to attribute

some of the appearances during the fusion of the leucite to the

decomposition of the potash it contains. This impression was
much strengthened bv exposing potash and soda to the compound

Vol.57. No. 277. 'i\% 1821. Uu flame
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flame with a support of charcoal; they were evidently decom-
posed ; numerous distinct globules rolled out from them, and burned
with the peculiar vivid white light and flash which these metal-
loids exhibit when produced and ignited in the galvanic circuit.

It is hoped these hints may produce a further investigation of this

subject. This communication has already been extended further

than was contemplated : but on concluding, it may be allowable

to remark that there is no body, in all probability, except a few of

the combustible ones, which is exempt from the law of fusion by
heat.''

Is there any apology for the manner in which Dr. Clark has

brought himself and his friend before the public on this subject

without the smallest acknowledgements for these suggestions ?

Clark's Gas Blowpipe.

In proceeding to state the revival of two of the metals of the

earths before the flame of the gas blowpipe, and of other metals un-
der similar circumstances, it maybe proper to prefix the ingenious

theory of the Rev. J. Holme, of St. Peter's College, Cambridge,
respecting the cause of the decomposition that takes place. " It

is entirely owing to the powerful attraction which hydrogen has

to oxygen at such an exalted temperature." The reduction or

decomposition of oxides when exposed to the "gaseous flame*"
is therefore often instantaneous, and it is as instantly followed by

the combustion of the minute particles thus revived, and ulti-

mately by the decomposition of the regenerated oxide which is a

result of that combustion. Hence the coloured flame; hence

also the appearance of an oxide in a state of incomparably ex-

treme division upon the supports used whether of metal or char-

coal ; an irrefragable test of the revival of the metal from whose

combustion this newly formed oxide has been derived.

Experiments on Sirontiies.

Hare, 1st part, (ith vol. American Philosophical Transac-

tions, page 100, republished Annates de Cliimie, vol. v. page 81.
*' About the same time I discovered strontites to be a fusible sub-

stance ; for having obtained a portion of this earth pure, from a

specimen of the carbonate of strontites of Argyleshire in Scotland,

I exposed it on charcoal to the flame of the compound blowpipe

after the manner described in my memoir above alluded to. It

became fused into a blackish semivitreous mass in shape some-

what semi-globular."

Clark. " Here a difierent process is necessary ; the revival of

the metal is rendered more difficult, owing to the pulverulent state

* The very phrasp used by me in my original memoir. See quotation on

preceding pas^e.

of
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of the earth. The particles must be made to adiiere before fusion

can be accomplished, and this oxide being much more refractory

than the preceding is almost infusible per se, even with the aid

of the gas blowpipe." Thus he admits that a substance is almost

infusible in his hands^ which has been repeatedly fused under

mine.

Experiments and Observations on the Fusion, Volatilization and
Combustion of the perfect Metals.

Hare, page 305. "Had I sufficient confidence in my own
judgement, I should declare that gold, silver and platina were

thrown into a state of. ebullition by exposure on carbon to the

gaseous flame ; for the pieces of charcoal on which they were

exposed became washed or gilt with detached particles of metal

in parts adjoining the spots where the exposure took place. Some
of the particles of the metal thus detached exhibited symptoms
of oxidation."

Combustion of pure Gold.

Clark, page 90. " As this experiment affords decisive evi-

dence of the combustion of gold, and of course its combination

with oxygen, and also exhibits the oxide under a very beautiiul

appearance, it may be considered as one of the most pleasing-

experiments with the gas blowpipe."

Experiments on Platinum particularly.

Hare, page 304. *' Platina was fused by exposure on carbon
to the combustion of hydrogen gas and atmospheric ai**. But
the fusion of this metal was rapidly accomplished by the g.iseous

flame either when exposed to it on carbon or upon metallic sup-
ports.

"A small quantity of this metal in its native granular form being

strewed in a silver spoon and passed under the gaseous flame, the

tract of the flame became marked by the agglutination of the

metal; and when the heat was for some time continued on a small
space, a lump of fused platina became immediately formed. About
two penny weights of the native grains of platina when subject to

the gaseous flame on carbon, became quickly fused into an ob'ate

spheroid as fluid as mercury. This spheroid after being cooled
was exposed as before; it became fluid in less than the fourth of

a mimite."

Hare, 1st part, Gth vol. Philosophical Transactions, page 99,
republished Annales de Cliimie, vol. Ix. page 81. " Being in-

duced last winter to reinstate the apparatus by which these ex-
periments were performed, I was enabled to confirm my judge-
ment of the volatilization of platina by the observation of Drs.
Woodhouse and Seybert ; for in the presence of these skilful che-
mists I completely dissipated some small globules of this metal

11 u 2 of
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of about tlie tenth of an inch in diameter. In fact, I found pla-

tinum to be equally susceptible of rapid volatilization, whether
exposed in its native granular form, or in that of globules obtained

from the orange- coloured precipitate of the nitro-miiriatic solu-

tion by the muriate of ammonia."
Silliman, page 3. " Platinum was not only melted, but volati-

lized with strong ebullition*."

Clark, page 92. " The fusion of this metal, owing to the great

improvements here mentioned in the mode of using the gas blow-
pipe, is now become so easy that this metal melts faster than
lead in a common fire. It is no longer necessary to make use of

wire in exhibiting its fusion and combustion. The cuttings which
are sold by the manufacturers of platinum utensils are placed in

a cupel, either mounted on a stand or held in a pair of forceps.

The mouth of the jet is bent downwards so as to admit of a per-

pendicular direction of the gaseous flame upon the metal in the

cupel. The flame is then suffered to act upon the platinum, about

a quarter of an ounce of the metal being placed in the cupel at

first: as soon as this begins to melt, more may be added until a

cupel of the common size is nearly full of the boiling metal : and
in this manner a mass of platinum weighing half an ounce at the

least may be obtained in one brilliant bullet. This, when rolled

out so that all air holes being removed the mass possesses a uni-

form density, will be found to have a specific gravity equal to

20-857. During the fusion of the metal its combustion will be

often if not always apparent. It will burn with scintillation, and
particles of the black protoxide of platinum, if care be used, may
be caught upon a sheet of white paper while combustion is going

on."

He would here evidently wish the reader to adopt the false im-
pression, that the facility with which platinum may be fused is

owing to " the great improvements " made fourteen or fifteen

years after I had devised and used them. Will Biitons tolerate

such conduct in tiieir professors?

Silliman, last page. " The experiments which have now been

related in connexion with the original ones of Mr. Hare, suflS-

cienth show that science is not a little indebted to that gentle-

nian for his ingenious and beautiful invention. It was certainly

a happy thought, and the result of very philosophical views of

comlmstion, to suppose that a highly combustible gaseous fluid, by
intimate mixture with oxygen gas, must when kindled produce in-

* The fusion and combustion and complete dissipation of platinum, gold,

silver, nickel, cobalt, and most of the metals, and the fusion of the principal

earths and of their most refractory compounds, by the use of Professor Hare's

compound blowpipe, have been the famil'tar and easy class experiments of

every course of chemistry in Yale College for these eight years.

—

[Ed.]

tense
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tense heat, and it is no doubt to this capabihty of perfectly inti-

mate mixture between these two bodies, and to their great capa-

city for heat, that the effects of the compound blowpipe are in a

great measure to be ascribed."

Clark, Journal Royal Institution, page 122. " I consider this

improvement of the blowpipe, one of tiie most valuable discoveries

for the sciences of chemistry and mineralogy that bave yet been

made." And thus does he modestly claim to his modification the

whole merit of the discovery ; for, it must be observed, he does not,

in saving " improvement of the blowpipe," allude to the com-
pound blowpipe contrived by me, but to the ordinary blowpipe of

the mechanic or mineralogist. Other instances might be adduced

;

but it is presumed that more than enough has been brought for-

ward to show, that if the merit of this invention is to be awarded
according to the motto ' suum cuiqj/e,' adopted by Dr, Clark,

there would be little left for himself and his coadjutors.

{^ To the foregoing Dr. Hare sulijoins some drawings of his

compound blowpipe in its different forms, and of some varieties

of apparatus which may be used for supplying it with hydrogen

and oxygen gas, but which mayj>e readily conceived by those pos-

sessing the volumes of the Pbil. Mag. to which he has referred,

without our enlarging the present article. We believe it is al-

lowed by most men acquainted with this subject, that Dr. Clark

has not acted towards Dr. Hare with any over share of honest

liberality.

LVI. Some Accounl of the Dugong, Uy &7r Thomas Stamford
Rafflks, Governor of Sumatra ; communicated in a Letter

to Sir EVERA FID Home, Bart. r.P.R.S.*

My dear Sf r,—X have now the pleasure of communicating to

you the desired information concerniog the dugong. At Singa-

pore, in June last, I had the good fortune to meet with one of

these animals, and Messrs. Diard and Duvaucel, two French na-
turalists, employed under my authority, undertook the dissection

of it; and have sent a dissertation upon it to Sir Joseph Banks.
This does not interfere with my sending to you, as I promised,

an account of it. I was present at the dissection ; and the fol-

lowing observations, as far as they go, may be depended upon.
I have read them over to Dr. Wallick and General Hardwicke,
and they concur in opinion as to the correctness of the descrip-

tion. I have the pleasure to acquaint vou, that General Hard-
wicke has just now got a small dugong, four feet six inches long,

• From ths Transactions of the Royal Society for 1820. Part IT.

which
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which I have succeeded in persuading him to send home to yoa
for dissection, and you will receive it by the next ships.

The dugong which we examined measured eight feet and a
half in length, and afforded no less interest under the knife than

satisfaction on the table, as the flesh proved to be most excellent

beef. Our entertainment was truly marine ; for we had on the

same day discovered those Neptunian sponges which General

Hardvvicke has since described, and which served us as goblets.

In form the dugong resembles the common cetacea, having,

like them, a broad horizontal tail, and two pectoral fins without

nails. The skin is smooth, thick, blueish above and whitish be-

neath, with a few remote and scattered hairs. The mammae (in

the two male individuals examined) are small, and situated on
the breast, immediately below the pectoral fins.

Head small in proportion, obtuse, and of a peculiar form. Upper
lip very large, thick, and obliquely truncated, forming a short,

thick, and nearly vertical kind of snout. The surface of the

truncated portion is covered with soft papillae, and is also fur-

nished with a few bristles. Two short tusks project straight

forward from the extremity of the upper jaw, and are nearly

covered by the upper lip, which is very moveable, and tumid

at the margin. The lower lip is nuieh smaller, and resembles .

a round or oblong chin. The margin of both lips is furnished

with strong coarse bristles. There are no incisors in either

jaw (the tusks above mentioned being more properly defences),

their place being supplied by the rough bristly surfaces of the

palate and jaws, which serve as rasps, to enable the animal

to browse upon the algce and other submarine vegetables. To
facilitate this still further, the anterior partof the jaw is bent

downwards at an angle, in such a manner as to bring the

mouth into nearly a vertical direction. There are no canine

teeth. The molares are twelve in number, six in each jaw,

placed far back on the horizontal part. They ai e cylindrical,

with flat crowns ; the first are somewhat oblique, and worn to

a kind of point ; the second are perfectly flat ; but the last

are composed of two parallel and adhering cylinders. They

are short, and scarcely project from the gums. The tongue

is small and short. The nostrils are situated on the summit

of the upper jaw, where it makes its curvature downwards.

They penetrate obliquely, in such a manner that the upper

semilunar edge, pressing upon the lower surface, forms a per-

fect valve. The eyes are small, and situated on the sides of the

cranium. The aperture of the ears is so small as with diffi-

culty to be perceived, and is situated at some distance behind

the eves. Body
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Body rounded, diminishing to the tail, and without any vestige

of dorsal or ventral fins. The place of the anterior extremities

is supplied by fins, which offer no appearance of nails, but are

somewhat verrucose on their anterior margin. They are thick

and fleshy, and neither from their form nor size capable of

supporting or assisting the animal out of the water.

Tail broad, horizontal, and of a crescent or semilunar form.

Dissection.

Skin three quarters of an inch thick, with little adipose matter,

and yielding no oil.

The cavity of the abdomen large.

The stomach is large ; and the relative position of the cardiac

and pyloric orifices is nearly as in the human subject. It has

two appendages, which open into it near the junction of the

duodenum. Membrane of the stomach thick, internal surface

smooth, and not corrugated into plicae. The stomach and its

appendages were distended with fucus or sea-weed, but little

masticated or altered. Intestinal canal long. Small intestines

uniform. Caecum very large, somewhat curved, and contain-

ing a portion of partially digested sea-weed. Colon exceeding

the small intestines in diameter by one third, very uniform,

and with few or no contractions. Liver of moderate size,

consisting of two large and distinct lobes, connected by a

smaller one somewhat tongue-shaped, and a fourth which was
very small, on the posterior side. Gall bladder little distended,

and situated beneath the third and tongue-shaped lobe. Spleen

very small, not exceeding three inches long and one inch

thick, attached to the left side of the stomach. Pancreas

lying below the duodenum. Kidneys in their nstial place, and
large. Bladder much contracted, not exceeding the size of

an egg, but from the thickness of its coats is probably capa-

ble of much greater distension.

Testicles situated a little below the kidneys, egg-shaped, flat-

tened, partly embraced by a very perceptible epididymis.

Penis large ; while collapsed entirely concealed within the pre-

puce. The glans consists of two lobes, separated or cloven

above, in such a manner as to give the whole the appearance

of the cloven foot of a ruminating animal. The urethra opens

on a small tubercle or papilla between the lobes of the glans.

In the thorax, the thymus gland is particularly large, black and
friable under the fingers, and occupying the sj)ace between the

folds of the mediastinum.

Lungs two, distinct, of an elongated form, not lobulated, and
situated posteriorly, one on each side; their substance of the

usual
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usual mottled colour. The trachea bifurcates very high up,
and the two branches diverge to their respective lungs.

Heart situated on the left side, double ; that is to say, having
the ventricles entirely separate at their points, and only con-
nected at the upper part, or base. Each side possesses a ven-
tricle and auricle, with the usual valves, and without any com-
munication between the right and left sides. The left ventri-

cle, which gives off the aorta, is stronger and more muscular
than the right, whose cavity is larger, and coats thinner.

Of the skeleton, a few observations will suffice.—The skull is

remarkable by the peculiar maimer in which the anterior part of

the upper jaw is bent down\vards, almost at a right angle, so as

to form a kind of beak. The lower jaw is truncated in such a
manner as to correspond, and become parallel with the elon-

gated portion of the upper jaw. This portion of the lower

jaw has ei^ht alveolar excavations, which are sometimes empty,
and sometimes contain the rudiments of teeth.

The vertebrae are fifty-two in number, seven to the neck, eighteen

to the back, and twentj'-seven to the tail.

Ribs, eighteen on each side.

Sternum nearly a foot long, bifurcate at the apex, and articulated

to the cartilages of the upper ribs.

There is no pelvis or posterior extremities, but there are found

opposite to the eighth or tenth lumbar vertebra two bones,

one on each side, lodged in the flesh, which are narrow and

flattened, and not above five or, six inches in length. Scapulae

broad and thick ; humerus short and strong, as is also the

radius and ulna. The whole of these are firmly articulated to

each other ; and though externally the fins offer no appear-

ance of fingers, alt the corresponding bones are found com-
plete even to the last phalanges.

The food of the dugong appears to consist exclusively o^fuci

and submarine algce, which it finds at the bottom of shallow in-

lets of the sea. The position and structure of the mouth enables

the animal to browse upon these vegetables, much in the same

manner as a cow in a meadow ; and the whole structure of the

masticating and digestive organs shows it to be truly herbivorous.

The flesh resembles young beef, and is very delicate and juicy.

The individual, of which the skeleton and intestines are now
sent to England, was taken at Singapore in June 1819.

According to the information given by the natives, the dugong

is never found on land, or in fresh water, but generally in the

shallows and inlets of the sea, where the water is only two or

three fathoms deep. During our short possession of Singapore,

(not more than six months) four of these animals have been taken;

but the greatest number is said to be caught during the opposite

or
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or northerly monsoon, when the sea is cahncst, near the mouth

of the Johore river, in the inlet of the sea between Singapore

I-xland and the main. They are usually taken by spearing (at

which the natives are particularly dexterous) during the night,

when the animals give warning of their approach by the snuffling

noise they make at the surface of the water. The first object is

to secure and elevate the tail, when the animal becomes perfectly

powerless, and at their disposal. They are seldom caught above

eight or nine feet in length ; but how much larger they grow is

not ascertained, as, when they exceed this size, their superior

strength enables them to make their escape when attacked.

The Ikan dugong is considered by the Malays as a royal fish,

and the king is entitled to all that are taken. The flesh is highly

prized, and considered by them far superior to that of the buffalo

or cow. They distinguish two varieties, the duyong humban,

and the duyong hinital ; the latter much thicker and shorter in

proportion. The breasts of the adult females are said to be large.

The affection of the mother for its young is strongly marked

;

and the Malays make frequent allusion to this animal, as an ex-

ample of maternal affection. When they succeed in taking a

young one, they feel themselves certain of the mother, who fol-

lows it to the margin of the sea, and allows herself to be speared

or taken with the greatest ease. The young have a short sharp

cry, which they frequently repeat ; and it is said they shed tears.

These tears are carefully preserved by the common people as a

charm, the possession of which is supposed to secure the affections

of those to whom they are attached, in the same manner as they

attract the mother to her young. This idea is at least as poetic,

and certainly more natural than the fable of the Syren's song.

I remain, my dear Sir, yours truly,

Thomas Stamford Raffles.

Dimensions.

Total length of the animal

Greatest circumference .

.

.

.
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.

.

Length of the head from the nostrils to the occiput

from the nostrils to the end of the snout
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.

the eyes to the ears
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,
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Breadth across the belly from fin to fin .

,

Distance between the mammae
Breadth of tail from tip to tip .

,

,

,

Circumference of the root of the tail .

.

,

,

Distance from the anus to the centre of the tail .

.

from the anus to the penis

Total length of the intestines .

.

do. of small intestines including the caecum .

.

do. of great intestines .

.

Ft.
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spheric Phaenomena," the Doctor has of late years recorded, the

number of his observations on small Meteors or Shooting Stars

;

tliese, in the year 1820 were, in January 7, February 2, March 1,

A|)ril 2, May 2, June 1, July 15, August 80, September 10,

October 4, November 2, and December 5; making 131 in this

year: In 1S19 the annual number of such observations was 121.

The singular fact, of the month of August having furnished so

very disproportioned a number of these observations, is accom-
panied by the mention, that 35 of these were observed in one
hour, which preceded midnight on the 9th of August last—they
shot in different directions, and three of them, who^e visible paths

lay between the constellations Lyra and Ursa Major, were cau-
dated or appeared with tails ; and the Doctor adds, '* their spark-
ling trains having been left brilliantly illuminated, for several se-

conds of time subsequent to -the disappearance of the ignited

bodies : this indeed was the grandest display of meteors we ever

remember to have seen in so short a period, arising from the very

gaseous or inflammable state of the air."

I have been induced to trouble you on this occasion, principally

on account of the sentence last quoted, with the hope that this

may meet the eye of Dr. Burney, and induce so indefatigable an
observer and able a calculator, to commence a series of more mi-
nute observations on Shooting Stars and Meteors, with a view to

the scientific solution of the following Queries, viz.

1st. Whether a small degree of planetary Light, like that of the
Moon when only one or two days old, be not sufficient to ob-
scure numerous of the smallest and medium shooting Stars ? *

j

and the Full Moon able to obscure the whole of them, and also

render invisible the smaller Shooting Meteors ?

2nd. With a clear Sky and the absence of planetary Light, are

not Shooting Stars of very freqiient occurrence^ at all seasons ?

and in every constellation, or portion of visible space ?

3d. Whether some of these do not shoot in all directions ? ; al-

though more freijuently they may incline downwards or towards
the horizon, than upwards ?

4th. If of two Observers of the same shooting Star or Meteor, one
should instantly cause his eyes pretty accurately to follow the
moving Light, and the other should not so follow it, would not
these observers differ in their conceptions of what they had
seem ? ; so that one might describe a tail or train of light to

be left for a short time, and the other mention no such ap-
pendage or occurrence.

5th. After comparing together a long series of Observations, made

* I mean such as Dr. Burney must often have observed, amongst the
131 shooting stars "mentioned in the Text.

X X 2 with
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with all the precautions which an experimental solution of the

above four questions may suggest to an intelligent and unpreju-

diced Observer, and attending to the gradations in every par-

ticular of the appearances ; such as, from faint to brilliant or

dazzling, in the degree of light emitted ; from very small to

large, in apparent magnitude j from short to very long, in the

apparent course ; from slow to very swift, in the apparent mo-
tion, &c. ; will it not appear extremely probable, if not certain,

that the faintest shooting Star, appearing but for the fraction

of a second of time through an arc of a few degrees only, and the

most brilliant and obtrusive Meteor, holding on its course

through many seconds, across all the visible horizon, and per-

haps at intervals exploding, superficially, and throwing down
its stony fragments to the Earth,—will it not, it is asked, ap-

pear, that we have such a connected chain of facts, as to force

the conclusion, that the whole of these appearances are refer-

able to one class of Bodies P

6th. If with these lights thrown on the subject, two or more Ob-
servers at different places, not too far asunder, whose respective

bearings and distances are known, make corresponding or 5?-

multaneous observations, of the instant ofappearance (by a well

regulated clock), the direction of motion (nearly), and the

Track amongst the fixed Stars (with other particulars), of all

the shooting Stars or Meteors which may appear in or near to

some Constellation, and through a given number of Hours,

both of which last, the Constellation and the Hours, had pre-

viously been concerted between the Observers ; will not the

necessary data thus be obtained, for certainly ide7itijying any

such luminous Bodies, as may have been simultaneously ob-

served ? ; and also for very nearly calculating their heights,

and over what Places on the earth's surface they were moving,

when so observed? :—and by a comparison of the apparent

directions of moving at the different Places, will not approxi-

mations to the direction (in azimuth) of the motions of such

Bodies be obtained ?

7th. When a considerable number of new observations and cal-

culations shall thus have been obtained, and collated with those

results which have already been published, regarding several

Meteors, and with regard to the heights of a few shooting Stars :

if it shall appear, that the faintest and shortest courses of the

shooting Stars while visible, were severally performed within,

but not far within the nearly spherical shell of air which sur-

rounds the Earth, as an Atmosphere ? ; also, that the longer

and more bright courses of the shooting Stars observed, were

generally performed somevvhat deeper within the Atmosphere ?

;

also that the smaller class of Meteors^ having a longer and
more
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more brilHant course, were generally moving at the time, in a

lower stratum of air than the shooting Stars ? ; and lastly, that

the greatest and most striking of our Meteors, which have yet

been subjected to satisfactory calculation, were then moving,

the lowest of any in the atmosphere ? ; will not such a chain

of facts as these, be sufficient for referring all these Bodies, to

the class of SalelliiulcE of the Earth ?

8th. If it shall appear (as already hinted) that a large propor-

tion of the shooting Stars and Meteors have a doujnward

course ; which appearances, may in many instances be, merely

the effects of the perspective of courses, which would no where

meet or come in contact with the Earth ? ; also if many ofthem

vanish instantaneously in clear Sky (and not behind a cloud,

as too often has been said and written) whiL so descending,

—

will not these and other circumstances, when attentively and

philosophically weighed, lead to the inference, that these Sa-
iellitulcB are principally, if not exclusively visible, in the latter

portions of their perigeal courses, across the atmosphere ? ;

—

and to the further inference (for establishing which, many other

facts might be adduced) that the v&stfriction of theAir (even

in the highest situations in which we see shooting Stars move)
in the first portion of such perigeal course through the Atmo-
sphere, has occasioned the candescence, and the brilliant tem-
porary combustion which we witness, in the latter portion of

such course ? :—and further, that the passing of a Satellitula

out of the atmosphere, occasions the sudden extinction of its

light ; which may so commonly be observed, and perhaps can

no otherwise be accounted for ?

9th. Would not a constantly recurring retardation (at intervals

not greatly different from 9 hours, perhaps) of the projectile

motion ofaSa/c/Zi^w/a, appearing occasionally at some past era

of the world, as a faint shooting Star to its Inhabitants, have

occasioned sucli Satellitula to move in a sort of Elliptical

Spiral, around the Earth's centre?;—and on principles dedu-
cible as above, would not such a Saiellilul(f, at first very

slowly, and afterwards (as it had a longer and larger course,

through a denser and denser medium of Air, while in perigeo)

more rapidly increase in the brightness and length of its visible

or shooting course ?
;—has not, with respect to many at least of

these Satellitulse, the transition taken place, from a shooting

Star to a Meteor ?
;—may not some of these latter, after ap-

pearing as a large and very dazzling Meteor (perhaj)s of a far

more imposing aspect than any which we have upon authentic

record) have, by long-repeated explosive exfoliations (producing

Meteoric showers of stones) become so reduced in size and so

roughened in shape, as, through the Air's resistance, no longer

to
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to be able to over- top some niouutain chain on the Earth's

surface, with which it has come in forcible contact ? ; and may
we not with probabiHty tlius account, for some of the wonder-
ful stories, of huge burning Rocks (supposed bv some to be vol-

canic) being hurled, and mountains being split, and in part over-

turned thereby, &c. which in vague histories, have been men-
tioned ?

I shall not now further extend these Queries, by the mention
of several other points, which engaged my very anxious attention

about 20 years ago, while making a series of simultaneous obser-

vations on Shooting Stars and Meteors, with your able Corre-

spondent Mr. Benjamin Bevan, at Woburn, and at Leighton in

Bedfordshire : because I rather fear, that the present generation

of observers and calculators, will (like myself) shrink from the

appalling difficulties of the task, of attempting to ascertain the

periodic times, the successive places ofperigeal appearance, &c.
of any considerable number of those terrestrially revolving Bodies,

which I have proposed to name SaleUittdce : which task, never-

theless, I believe it to be possible, to have accomplished, and that

the return, at certain Places, of certain Sateliilidce might be

foretold, with incomparably more certainty and exactness, than

the return of any one of the numerous Comets or excentric Planets

of our System, can yet be foretold.

In the mean time, the sixth of my Queries above, will I believe,

be found to suggest, an important use of these shooting Stars

and Meteors, whether they really be Satellitulce with Orbits ca-

pable of determination, or not, viz. as luminous Signals, which
can be correctly and simultaneously olserved, over a great part

oj'England and Wales, as the means, by frequent repetitions, of
accurately settling the Longitudes of Places on Land: or on the

other hand, of occasionally furnishing the true Time, to those

Persons knowing their Longitude, and being possessed of a good
Clock, who may not be furnished with a Transit or other In-

strument, requisite for obtaining their Time.
Towards these desirable ends, I beg the liberty of earnestly re-

commending to the Council of the Astronomical Society of Lon-
don, to take this subject into their serious consideration*, and
if it should be thought necessary, requesting the aid of the Board
of Longitude for pecuniary assistance, towards making and re-

* I was glad to observe in the inaujraral Speech of Sir Humphry Dav\',

from the Chair of the Royal Society, reported in p. 151, of your last volume,

the attention of the learned and ingenious pointed to this subject ;—on which

for 20 years past, I have been endeavouring to arouse them; but hitherto

with few visible effects, beyond occasioning some Electrician, someVolcanist,

or other Individual, in reality unacquainted with the subject, to dogmatize

thereon.

cording
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cording observations, under the direction of its learned Members,
of the exact time of appearance, for the meridian of Greenwich,

and every other observable circumstance, regarding such shooting

Stars and Meteors, as may appear moving, across one or more aerial

fields of observation, to be chosen vertically to one or more known
Places in England, within such parts of every clear night when
the Moon does not powerfully shine, as they may judge proper,

and previously announce to the public: in order that ingenious

Persons in every part of the Kingdom, may be enabled to make
simultaneous and corresponding observations, directed cither to-

wards the determination of Longitudes, or towards ascertaining

the Orbits and the times and places of appearance, of some of'

the very numerous Saleilitulce, which are believed to be con-
tinually making their rapid revolutions around oar Planet, by

Sir, your obedient servant,

30, Howland-street, Fitzroy-square, JoHN FaREY Sen.
May 8, 1821.

LVIII. On the Cure of Scrofula by means of Vital Air, and
the Use of the Juice of Sorrel. By Robert John Thornton,
M.D. Member of the Royal Imvdon College of Physicians,

a7id Lecturer on Botany at Guv's Hospital.

To the Editor.

Sir,— X HE following cases are of so extraordinary a nature,

that they merit a place in your most valuable Philosophical Ma-
gazine, now become a national work, equally honourable to your-

self, as to the philosophic world, which has so long, and to some
individuals unexpectedly, supported a pure work of intellect.

First Case.—Miss Burstall, sister to Mr. Burstall, Charlotte-

street, Rathbone-place, aet. 20, had a tumour extending round
the neck, of a frightful size. It had been increasing for above
four years, and began to press upon the windpipe, and impede
her breathing, resisting the applications, internal and external,

of the most eminent surgeons ; she waited upon Mr. Thomas, a

most skilful operator, with the bold resolution of having it re-

moved with the knife. He assured her no operation could be
performed; and as for a cure, that was impossible. Without hope,
this young lady applied to me ; and without leaving the smallest

scar, I dissolved, as in the case of Miss Homer, before published

in the Phil. Mag., this terrific tumour, which separated into seven

or eight glands, and finally disappeared^ when she became a most
lovely young lady, with a fine florid complexion. She has enjoyed
now uninterrupted health for three years.

Second Case.—Miss Cunningham, daughter of a gentleman in

the house of Farquhar, Broad- street, set. 15, had a similar tumour

in
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in the neck, which being deemed scrofulous, she went to the sea-

side, and bathed in the sea. Mrs. Clenientson, a lady residing

in Oxford-street, near the Pantheon, who had been two years

under Dr. Bree for a liver complaint, and when given over by

all her friends and relations, was restored to perfect health by
the inhalation of vital air ; being at the sea-side for pleasure,

seeing this young lady, she desired her to persist in continuing

at the sea, as medically advised
;

yet fearing she would return

home no better, advised her afterwards to consult me. The
father was incredulous ; but he consented to her trying the vital

air, aided by other remedies ; and he soon became a convert, for

the benefit was immediate, and the cure was soon accomplished,

and she has remained perfectly well above a twelvemonth.

Third Case.—Miss Ridley, aet. 12, daughter of a shoemaker
in St. Paul's Church-yard, had a similar tumour of the neck,

which was so large as to affect her speech. The father, knowing
of these cases, applied to me for advice for his daughter, when
I recommended to her the vital air 5 and at the same time

strengthening up the system, she was likewise soon restored to

perfect health, and has continued well now above a year.

Fourth Case.—Miss Mary Dixon, daughter of a copper- plate

printer, Tottenham-street, <et. 18, had a similar enlargement of

the glands, and she underwent the same process : the tumour was
dissolved, the vital air took off the pallidness of her complexion,

and she enjoys now most excellent health.

Observations.— 1. I could add considerably to this list of cures,

accomplished by the aid of the vital air, did I not think it unne-

cessary; for the number here given shows, that the same result

might be expected in similar cases.

2. The usual applications of stimulants to the neck, and in-

ternal strengthening remedies, as the burnt sponge and bark, were

had recourse to, which before were ineffectual without the vital

air.

3. The quantity of vital air inhaled was from four to six quarts,

diluted with three times that quantity of common air.

4. By measurement the diminution was progressive, and in one

case decreased five inches.

5. All the glands of the neck seemed to participate in the same
disease.

6. It may be asked. Is scrofula hereditary ? My answer is,

that I have known children to be scrofulous where no taint what-

ever could be traced to the parents, and one child to be found

scrofulous, when all the others had no such disposition. These

are finely strung, as the blood-horse, and therefore more subject

to disease ; but this is a peculiar temperament ; the disposition,

therefore, may be hereditary, but not the disease.

7. How
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7. How is the disease created ? In all these cases I found the

patients were in the habit of drinking cold water, and that at

night 5 and nothing is more injurious than cold applied when the
,

body is warm, or hot.

8. Have we any popular remedy for scrofula ? Miss Smith,
daughter of Mr. Smith, at the Feathers, Brown-street, Edgeware
Road, had the glands of the neck affected, with other symptoms
of scrofula : she had been for two years under different surgeons,

without benefit, when she applied to me. I ordered the juice of

sorrel to be taken three or four times a dav, and the same to be
applied on linseed meal to the wounds, which when sufficiently

drawn were to be healed by Turner's Cerate, or any simple oint-

ment.

I have now before me a list of upwards of two hundred cures

performed with the juice of sorrel {Aceiosa acetoseLla) taken
internally, and applied outwardly. Mrs. Shoubert, of Hackney,
is now before me, who was given over by Mr. Toulmin, of Hack-
ney; but by inhaling the vital air her health was restored in a
most extraordinary manner. A scrofulous wound near the clavicle

appeared ; but by means of vsorrel juice this was removed. You
may recollect, that this remedy we derived from the popular use

of it in Ireland ; and 1 have myself a little son, too young to in-

hale the vital air, who, after being cured of water in the brain,

which left, him paralytic on one side, from debility became scro-

fulous; and having battled through the winter, with no healing

of the wounds, I have stationed him on Highgate Hill, oppo-
site the Pound, where there is in front of the house a field filled

with the wild sorrel, which he greedily eats, and he also drinks

the juice; and it is applied to his wounds with the most manifest

advantage : such is my confidence, from an experience of thirty

years and upwards, in this simple remedy, so well adapted for

very young children. When the wounds are sufficiently drawn
with the sorrel juice mixed with the linseed meal, I after-

wards apply any common ointment, still continuing it internally.

Hoping this communication may have the desired effect of

extending the knowledge and use of the most mild, yet efficacious

remedies, in the most dire of our diseases,

I have the honour to conclude.

Dear sir, &c.
Robert John Thornton.

LIX. True apparent Right Ascension of Dr. Maskelyne's
36 Stars for every Day in the Year 1821. By tlie Rev.

). Grooby.
[Continued from p. 271.]
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LX. On the American Sea Serpent.

THE voyage undertaken by Capt. Rich of Boston in 1818, for

the purpose of taking the sea serpent of which so much had been

reported in 1817, but which voyage terminated in his catching

a thunny, or horse mackerel, served for a time to throw discredit

on all the statements which had been published respecting this

Avonder of the deep. Tiie subject, however, has undergone fresh

discussion, and Professor Bigelow of Boston has collected and

published so many documents (in Silliman's Journal), as seem to

put the truth of the existence of this serpent beyond all doubt.

It is a curious enough fact, that an account of a similar fish

had been sent to the American Academy of Sciences sixteen years

ago, but had been mislaid. This document is now brought to light.

It is a letter dated Wiscasset, May22, 1804, addressed to the Hon.

John Q. Adams, corresponding secretary of the Academy, and sign-

ed A. Bradford, inclosing various information from individuals who
had seen the serpent. He states in his letter, as within the recol-

lection of many, that various vague reports had been circulated, in

the course of a few years, of an animal of this description having

been seen in Penobscot Bay, to which, however, but little atten-

tion was paid ; but happening to hear that one was seen in that

bay in 1 802, he instituted inquiries to ascertain the truth of the

report. This produced letters from the Rev. Mr. Cummings of

Sullivan, and the Rev. Mr. M'Lean. He afterwards learnt that

George Little, esq. late conimander of the Boston frigate, saw a

similar sea monster in the time of the revolutionary war, and on

writing to him on the subject he had the fact confirmed. He also

inclosed a letter from a Capt. Crabtree of Portland, who had at

another time seen one of these serpents.

In July, 1802, Mr. Cummings saw this extraordinary sea mon-
ster in his passage to Belfast, between Cape Rosoi and Long
Island. He took it at first for a large shoal of fish with a seal at

one end of it; but as he drew near the boat, those on board saw

that this whole appearance formed but one animal : it seemed to

have an ascending and descending serpentine motion. The peo-

ple in the boat judged the length to be more than 60 feet : it had
*' a serpent's head of a colour as blue as possible, and a black

ring round its eyes. The head was three feet in circumference

at least Two young men on Fox Island, intelligent and cre-

dible, saw an animal of this kind about 5 years since [i. e. early

in 1799]. They told me the one they saw was about 60 feet

long, and appeared to have an ascending and descending motion.

A few years before, perhaps 10 years [about 1794,] two of tiior,e

large serpents were seen by two other persons on that island.

About
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About ^0 years since, [about 1804,] two of them were seen by

one Mr. Crocket, who then lived upon Ash Point.

Mr. M'Lean states that a sea serpent wnsseen by the deceased

Capt. Paul Reed of Boothbay, about .30 years before 1804 ; and

another was seen in Muscongus Bay in the time of the American

War, two miles from the place where he then lived ; and another

soon afterwards off Mednncook.
Capt. Little states, that in May IJSO lie was lying in Ronnd

Pond, in Broad Bay, in a public armed ship, and at sunrise dis-

covered a large serpent, or monster, coming down the bay, on

the surface of the watqr. " The cutter was manned and armed.

I went myself in the boat (sf.ys Capt. Little), and proceeded after

the serpent. When within a Jiundred feet, the marines were

ordered to fire, but before they could make ready the serpent

dove." Judged to be from 45 to 50 feet long; largest diameter

of body about 15 inches: head about the size of a man's, and
carried from 4 to 5 feet out of the water—had every appearance

of a common black snake. " When he dove he came up near

Muscongus Island—we pursued him, but never came up within

a quarter of a mile of him again." , ..." A monster of the same
description was seen in the same place by Joseph Kent of Marsh-
field, 1751. Kent said he was longer and larger than the boom
of his sloop, which was 85 tons. He had a fair opportunity of

viewing him, as he was within 10 or 12 yards of his sloop."

Capt. Crabtree, then of Fox Island, in the Bay of Penobscot,

being informed by a neighbour that a large sea serpent was on
the water near the shore, just below his house, and having before

heard stories of the same kind, which he discredited, went to sa-

tisfy himself, and " saw a large animal in form of a snake lying

almost motionless in the sea, about 30 rods from where he stood"

— his head about 4 feet above water—apparent length 100 feet

—diameter about 3 feet. He also states, that before that time

many people living on these islands declared to him that they had
seen such an animal.

ISo far from the conimunication to Mr. Adams in 1 804. These
statements Professor Bigelow follows up by other statements,

most of which having appeared in the newspapers, we shall notice

them very briefly :

Capt. Perkins saw a monster of this description at Gloucester

in 1817.

On the 6th of .Tune, 1810, Captain Wheeler, then in his sloop

Concord sailing from New York to Salem, fourteen miles west

of Race Point, about five in the morning, saw a sea snake di-

rectly a head, about 100 yards from the sloop, moving in a

S.W. direction, which it kept till it passed athwart the course

of the vessel, and appeared directly over the weather bow, when
he
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he altered his course to S.E. After being seen about five mi-

nutes it sunk, and in about S minutes after appeared again di-

rectly over the weather quarter, about the same distance from

the sloop, and in about six minutes more he sunk and did not

rise again.—Had a distinct view of the creature : it was entirely

black
i the head, which resembled a snake's, was elevated from

four to seven feet above the water, and his back appeared to be

composed of bunches or humps, apparently as large or larger

than a half barrel. Tail not seen, but from head to last hump
apparently about 50 feet in length.—Capt. Wheeler's statement

is on oath.

At 7 o'clock the same morning, G. Bennett, the mate of

the foregoing sloop, had his attention called to something along-

side by the man at the helm : it was the same serpent, or one

similar to that seen by those on deck two hours before. It was
not more than 14 rods from the vessel : its head was about seven

feet out of the water: it was black, and the skin seemingly

smooth, without scales ; the head as long as a horse's, but " a

proper snake's head"—there was a degree of flatness, with a

slight hollow on the top of his head—the eyes prominent, and
standing out considerably from the surface like those of a toad,

and nearer to the mouth than to the back of the head. The
back composed of bunches about the size of a flour barrel, and
three feet apart—they appeared to be fixed, but this might be

occasioned by the motion of the animal, and looked like a string

of casks tied together. The tail not visible, but it showed a ho-
rizontal or sweeping motion, producing a wake as large as the

vessel made. The part visible appeared to be about 50 feet in

length. While the mate was ascending the rigging to get a bet-

ter view, the animal sunk and did not rise again.—This account

is also on oath.

On the i3th of August, 1>S19, a sea serpent was seen near the

Long Beach of Nahant, by James Prince, marshal of the district,

and more than 200 persons. It had been seen the evening be-

fore at Nahant beach by many people fr^m Lynn. It had the

general appearance already described—the bunches on his back
were 13 to 15—from 50 to 60 feet in length. Mr. Prince had
more than a dozen distinct views of him with a good telescope

from the Lone Beach, and at some of them the animal was not

more than 100 yards distant. It was seen at intervals from a

quarter past eight till half-past 1 1 in the morning—the water

quite smooth.

Mr, Saniuel Cabot gives a similar description of the serpent

seen the I3th of Aug. 1819.

Mr, Cheevcr Felch, chaplain of the United States' ship Inde-

pendence, of 74 guns, also describes the sea serpent as seen from

the
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the United States' schooner Science, off Gloucester, on tlie 19th

of Aug. 1819, within 2() yards of him. They followed him for

some time, and saw him very distinctly. He describes it as dark

brown, with white under the throat. Could not ascertain the

size, but the head appeared to be about three feet in circumfe-

rence, flat, and much smaller than the body. Did not see his

t;iil, but from the head to the end of the part seen was about 100

feet. Mr. Felch counted 14 bunches on his back, the first one 10

or 12 feet from his head, and the others about seven feet apart.

Pontoppidan's account of the Serpens mnrhms mdgmis in his

History of Norway, published in 1747, seems to describe the

35ame kind of sea serpent seen on the Anierican coast. " It is

usually seen in July and August, and when it is calm—' His

head was more than two feet above the water, and resembled

that of a horse. Beside the head and the neck, seven or eight

folds or coils of the animal were distinctly seen, and were about a

fathom apart.' This is the statement of a Capt. de Ferry and

others, who saw the sea serpent with him. Others state that

when it was calm it lay on the water in many folds ; and that

there were to be seen above the water small parts of the back

when it moves or bends ; and that at a distance these appear

like so many casks or hogsheads, floating in a line, with a con-

siderable distance between each of them."—The historian adds
" that many other persons on the coast of Norway had seen the

sea serpent—and thought it a strange question, when seriously

asked, whether there was such an animal in existence ; being as

fully persuaded of the fact as of the existence of an eel or a cod."

LXI. Third Report of the Covimissioners appointed ly His Ma-
jesty to consider the Subject of IVeights and Measures.

May it please Your Majesty,

We, the commissioners appointed by Your Majesty for the pur-

pose of considering tliip subject of weights and measures, have
now completed the examination of the standards which we have
tiiought it necessary to compare. The measurements which we
have lately performed upon the apparatus employed by the late

Sir George Shuckburgh Evelyn, have enabled us to determine with

sufficient precision the weight of a given bulk of water, with a
view to the fixing the magnitude of the standard of weight ; that

of length being already determined by the experiments related in

our former reports: and we have found by the computations, which
will be detailed in the Appendix, that the weight of a cubic inch
of distilled water, at 62 deg. of Fahrenheit, is 252-72 grains of
the parliamentary standard pound of M'oS, supposing it to be
weighed in a vacuum. We
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We beg leave therefore finally to recommend, with all humility,

to Your Majesty, the adoption of the regulations and modifica'

lions suggested in our former reports, which are principally these

:

1. Tiiat the Parliamentary standard yard, made by Bird in

1760, be henceforward considered as the authentic legal standard

of the British empire ; and that it be identified by declaring that

39,1393 inches of this standard, at the temperature of 62' of

Fahrenheit, have been found ecjual to the length of a pendulum
supposed to vibrate seconds in London, on the level of the sea,

and in a vacuum.
2. That the Barliamentary standard Troy pound, according

to the two-pound weight made in 1758, remain unaltered; and
that 7000 Troy grains be declared to constitute an Avoirdupois

pound ; the cubic inch of distilled water being found to weigh at

62 deg. in a vacuum, 252-72 parliamentary grains.

3. That the ale and corn gallon be restored to their original

quality, by taking, for the statutable common gallon of the Bri-

tish Empire, a mean value, such that a gallon of common water

may weigh 10 pounds avoirdupois in ordinary circumstances, its

content being nearly 277*3 cubic inches; and that correct stand-

ards of this imperial gallon, and of the bushel, peck, quart, and
pint, derived from it, and of their parts, be procured without de-

lay for the Exchequer, and for such other offices in Your Majesty's

dominions as may be judged most convenient for the ready use

of Your Majesty's subjects.

4. Whether any further legislative enactments are required, for

enforcing a uniformity of practice throughout the British empire,

we do not feel oinselves competent to determine : but it appears

to us, that nothing would be more conducive to the attainment

of this end, than to increase, as far as possible, the facility of a

ready recurrence to the legal standards, which we apprehend to

be in a great measure attainable by the means that we have re-

commended. It would also, in all proba!)ility, be of advantage to

give a greater degree of publicity to the appendix of our last re-

port, containing a comparison of the customary measures em-
ployed throughout the country.

5. We are not aware that any further services remain for us to

perform, in the execution of the commands laid upon us by Your

Majesty's commission : but if any superintendence of the regula-

tions to be adopted were thought necessary, we should still be

ready to undertake such inspections and examinations as might be

required for the complete attaimnent of the objects in question.

(Signed) George Cj.ekk. Thomas Young.
DaVIES Gilbert. Henry Kater.
Wm, H, Wollaston.

London, March 31, 1821.
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LXII. A new Method of leaching Latin to Youth ; ly Robert
John Thornton, M.D.

To Mr. Tilloch.

Sir, — ixN explanation of the neiu method I have adopted foe

communicating a knowledge of the Latin language, appears to

me not to be unsuited to your Philosophical Magazine. I was
myself educated at a public school, in the usual mode, afterwards

of Trinity College, Cambridge; and having a son at Westminster,

I became fully convinced that there required some other method of

teaching Latin than that at present pursued in our several places

of education. I therefore have investigated in my preface to the
" Pastorals of Firgil" which I published, all the different modes
invented for making youth acquainted with the Latin tongue

;

and 1 think I have demonstrated, that all the several modes used

generally fail of the intended purpose. I shall now first consi-

der the interpretatio and ordo. This forms that part of facility

given to boys in the Delphin Virgil, and the Delphin classics

in general. Now I believe, that nothing tends so much to mis-

lead, and does a greater injury to boys than this interpretatio and
ordo, which is in constant use in almost every school. I com-
municated this opinion to a very high dignitary of the church,

one of the best classical scholars of the age, and he agreed in this

most cordially with me, and calls my publicly reprobating such a

&c\\&mQ^^ 7nost meritoriozis." This opinion other great classical

scholars, and men deeply versed in the education of youth, also

confirm. Thus the learned Rev. Dr.Trollope, Master of Christ

Hospital, concurs with me, and writes that I have deserved well

of the community by omitting the interpretatio and ordo. In the

English, our words follow each other in tlie sense to be conveyed,
and this holds in all northern languages. The words are short and
abrupt, and not fitted so much for eloquence as force. Whereas
in warm climates, peoj^le delighting to be out of doors, hence the
ore rotu7ido, the long flowing syllables, and fine turned periods.

Even in common prose in Xenophon, we have a simple word of

one-and-twenty syllables, in the yinabasis. By the ])eculiar con-
struction of the Greek and Latin language the attention is kept
up, and every single word is placed in that very position best

adapted for it. It is like a building, where the displacement of
any part would mar the whole. How barbarous, then, the making
the Latin words correspond to our mode of English expression !

It is as absurd as the Gothic custom of cutting trees into the
forms of peacocks and other animals, instead of having their na-
tive shapes. I hold that no one word in Virgil is faulty, or could

Vol.57. No. 277. May 1821. Za be
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be displacefl for anotlicr. Each has its precise meaning, as well

as place : what shall we say, then, to not only a disarrange-

ment of position, hut also a substitution of one word for another ?

proving either that Virgil did not know his own language, or,

rather, attempting to adopt other expressions more easily conver-

tible into our modern languages. This is like dressing a Roman
in a bag- wig and sword, and putting over him a modern costume.

I early made my son feel, that the great perfection of Virgil

was, that he had the art of saying the best things in the best

manner, and that all alteration was disfigurement.

This distortion then, to make boys understand Virgil, is there-

fore the sure method of making them insensible to his beauties,

to the propriety of his diction, and the harmony of his periods.

The mock imitation of him occasions his real person to vanish,

and we become contented with a shadow. Those words which

burn in verse, sink into lifeless prose ; and what is worse, when

the taste once becomes corrupted, it cannot easily be relighted j

and the boy accustomed to such a bad facility, does not after-

wards readily apply himself to catch the true meaning from the

author himself. Having discarded, therefore, this facility, a, ques-

tion now arises, What other facility, or facilities, shall be substi-

tuted ?

If we open any book even in English, not knowing what has

preceded, nor able to guess at what is to follow, the meaning of

any sentence so taken up, is difficult at once correctly to make
out. This is more particularly the case in Latin. A clue there-

fore should be given, to pnable the reader to know what he is to

expect. If this be a literal translation (used in some schools),

the boy so instructed anglicises his Latin, if I may so express

myself' He gets not the Roman conception of Latin ; he feels

not the energy of that fine language, so superior to modern

tongues; nor is he alive to that power of position arising from

the repeated changes in termination, governed by certain philo-

sophical rules denominated grammar. If the translation be

hose (adopted in some schools), the boy, being blind himself, has

" a blind guide, and both fall into the ditch." He is always at

sea, and catching at aids which, like the will of the wisp, are

sure to lead him into a wrong path. We have, therefore, also

abandoned these two bad facilities, and supplied in their place,

only an introduction or previous comment, to make the discovery

of the true meaning of the author more easily intelligible in his

own language.

Notes form the next point to be considered. These arc wanted

in all languages, and more particularly in the dead, where allu-

sions to foreign customs are constantly made. The Delphiu

motes are many of them extremely good j but as the Latinity we
should
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should learn, should be from the classics themgelves, and being

in a foreign language are not easily understood ; this facility

should be granted in our own native tongue, and then they will

be read over and over again by the diligent youth, and he will

not be too lonj. impeded in the comprehension of his author.

The notes in our Virgil are therefore selected from all the several

commentators, and given in English, and many additional ones

are added. They are numerous, or otherwise Virgil would not

be clearly understood. As the Greeks were themselves the pre-

cursors of the Romans in all that was excellent, and the latter

did not think it a plagiarism to transfuse any brilHant idea from

these masters in science ; but, on the contrary, thought they ap-

proached nearer to perfection, the more they illumed their torch

from the divine fire of these godlike men : and like a great

painter, who shows he is a disciple of some old master ; so Virgil

does not translate the Idyllia or Pastorals of Theocritus ; but

catches at his spirit and fire, and here and there dashes in tiie

very words of that divine poet ; and shows he was not ashamed
to acknowledge the cradle in which his muse was nursed.

To understand the skill of Virgil, therefore, in this particular,

it became necessary, that those Greek Pastorals which have any re-

ference to Virgil, should be either previously read in the original,

or in a translation. Unfortunately the custom has prevailed, al-

though the Scriptures are in Greek, to teach the Latin first ; and
this, I suppose, arose from the absurd practice, now getting gra-

dually abolished, of all our Lexicons being in the Latin tongue.

It behoved lis, therefore, to give translations of such of the Idyls

of Theocritus as have any reference to those of Virgil, which are

made as introductory matter to several of the Pastorals of Virgil,

and which show to youth, how far it is allowable for a great mind
to copy from a precursor. After this knowledge, as our first

poets have transfused into their pastorals many of the leading

incidents and expressions of Virgil, to feel the obligations the

moderns owe to the ancients, as well as for recreation and plea-

sure, select modern poetry h added, which cannot fail to expand
the germ of genius, and make it Idossom and bear fruit in due
season. As youth is the period most adapted for impressions,

(for, as Locke says, "the mind is a rusn tabula, on which you may
write either God or Devil,") a Moral is also added after each
Eclogue, which appeared to arise out of the subject; and thus

youth are put into possession of not onl} a Latin book, but also

an English book, which seem naturally to connect themselves to-

gether; and which obviates the objection often made, that the

student is a mere book-worm, only conversant with large dusty
folios ; for by this method he is early initiated into the beauties

of our greatest English poets. To render this work yet more
Z z 2 serviceable'
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serviceable and alluring to youtl), upwards of two hundred and
thirty beautiful wood-cuts are added, which, as being unexplained,

are sought after in the Latin, and provoke curiosity, as well as

elucidate. Such a plan has, I am happy to sav, obtained the

favourable approbation of the Hrst scholars of the age ; and our

Pastorals of Virgil have novv passed through a third edition, and
seem likely to be adopted by school-masters in general*.

LXin. Claim to the Inrenfion of a new Method of determining
the Latitude. By Mr. Edward Riddle.

To Mr. Tilloch.

Sir,— wN the appearance of the last part of the Travisactions

of the Royal Society of Edinburgh, I observed a communication
from General Brisbane, resi)ecting a method of determining the

time, (which he of course conceived was either not generally or

not sufficiently known,) accompanied by a promise to transmit to

the Society an account of a method of determining the latitude

by observations made near noon. The method of determining

the time which he detailed in that memoir, was exactly the same
as one which I had practised for a considerable period; and I

thought it, therefore, probable that his promised method of de-

termining the latitude might also be similar to that which I was
daily in the habit of practising.

That a fair opportunity might be afforded of comparing our

methods, I immediately addressed a letter to you on the subject,

containing a detailed account both of the principles ofmy method,

and of the manner in which the observations and calculations were

made ; and I added an example, with the calculations at length.

The observations for the example were taken, and the calculations

completed in the form in which thev were sent to you, in the year

1817. My letter, I find, is dated October 21, 1818, and it'was

printed in the Philosophical Magazine for December the same
year.

General Brisbane's method is now before the public. It forms

Art. XIV. Vol. IX. Part I. of the Edinburgh Phil. Trans., just

published ; and it appears to have been read November 20, 1820.

The observations which are given as examples were made in

February 1820, more than a year after my letter on the subject

had been published in the Philosophical Magazine ; and more

* We annex a Plate, to show the nature and value of the wood-cuts in

" 'ntorntonx Pastorals of f-'iri^il, in which all the proper facilities are given,

enabling youth to acquire the Latin languii^/c in the shortest period of time,

with thf utmost delight to the scholar, and ease to the master. '

—

Editor.

than
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Ihan two veurs after the observations given in that letter were

made and computed from.

The method of Gen. B. is even more like mine than I was

likely to anticipate, as it is absolutely the same, both in principle,

and in all its practieal details. The only difference, if a dif-

ference it can he called, is in this, that I deduce the latitude each

day from separate observations of tlie upper and lower limbs of

the sun, taken alternately; by which means any faulty habit of

estimating the contact is prevented from vitiating the result. In

Gen. B.'s two examples this precaution is not observed; and it

is easy to perceive that, in consecpience, each of his results may
be affected bv a common error incident to his method of esti-

mating the contact. Setting this aside, however, as a circum-

stance from which, in the case of so excellent an observer^ no

error of any moment whatever will probably arise, the absolute

identity of his method and mine is beyond all (juestion.

Gen. B. computes the declination for the instant of each ob-

servation, so do I ; he reduces each altitude to the meridian se-

parately, so do I ; he deduces the latitude from each altitude

thus reduced separately, so also do I ; and the theorem by which

he calculates the reduction to the meridian is the san^e as that

which I use for the same purpose. His theorem isy(the reduc-

. 2 sin- 4 P /cos II. cos D\ , tt • .i i ..•.. i r%
tion) = —-f— •(—;7n-Frr ); where H is the latitude, D

'' 1' \cos(H + U)/
the declination, and P the horary angle.

My theorem is % (the reduction) = —~— . sin PS . sin PZ .

cosect ZS ; where PS = the polar distance, PZ= the colat., and

ZS = the meridian zenith distance. Now vers P= 2 sin^ \V^

sin PS = cos H, sin PZ = cos D, and cosect ZS = ^-7vrT~fr,.' ' Kin (H+ D)

The theorems are therefore the same ; only the one which I used

is a little more convenient in form. Rut on the subject of the

titeorem I dare say neither of us fancies that he has made any

discovery.

Though the absolute identity of the two methods in every par-

ticular is, to say nothing else, a very curious circumstance; 1 have

no reason to believe that Gen. B. has availed himself of any thing

that I have done on the subject, notwithstanding the publication

of mv letter took place, probablv, long before his communication

was written. I understand he has of late chieRy resided abroad;

and even when in this country he probably may not see the work

in which my letter aiipeared.

But I cannot help thinking it exceedingly singular, that his

paper should have been printed in so respectable a publication,

without a hint from any one connected with the work, that how-
ever
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ever creditable the memoir might be to its author, it had not to

the public the recommendation of containing any thing liew.

And my surprise is by no means diminished by the reflection that

several of Dr. Brewster's publications bear testimony to his

being a constant reader of The Philosophical Magazine.
I am, sir, respectfully,

Your obedient servant.

Trinity House School, Newcastle, EdwaRD RidDLB,
May 14, 1821.

LXIV. Expeiimenis on the Strength and Stiffness and Specific

Gravity of various Specimens of Wood. Extractedfrom the
*' First Report from the Select Committee appointed to con-

sider of the Means of improving and maintaining the Fdreign

Trade ofthe Country*.

J Feb. 13, 1821.

John White, Esq. a gentleman engaged to a considerable ex-

tent in the timber trade, was called in and examined.
" You have been engaged in a course of some experiments, to

ascertain the strength and value of different species of wood ?—
I have been so for the last two or three years.

" Have the goodness to state the result of those experiments.

— I think a short extract of the experiments which 1 have made,

will probably give that information. Mr. Lack wrote me a note,

saying it was possible I might be called upon for the information.

The witness read the statement as follows :

*' Results of Experiments on the Stiffness and Strengths of

various Specimens of Wood.
*' The trials were made upon pieces carefully selected as to

quality and grain, and were, in substance, two feet long, one inch

square ; ihey were all from split portions of timber. The order

of stiffness was,

" No. I. Long Sound timber, bent half1 «f;,i, • j
u • ^u -jji u >261 lbs. avoirdupois,

an mch in the middle by . .J
^

2. Christiana white spruce fir .. 261

5. English oak, young wood; ^
suppose 60 years

J
from King's > 237

Langley, Herts y
4. American pine, yellower soft j) ««-

from Quebec j
.5. Riga oak (commonly called \nqo

wainscot) .. .. .. ,.J
6. White spruce from Quebec ..ISO
7. English oak from Godalmin, "\

suppose 200 years J
old tim- >103

ber J
* Ordered to be. printed 9th March 1821. " The
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" The order of Strength, as ascertained by their being broken

by the application of weight, was,

1. English oak, King's Langley 482 lbs. avoirdupois.

2. Long Sound yellow fir .

.

396

3. Riga oak (wainscot) . . .

.

S^l
4. Christiana white spruce ,. 343
i). American pine, from Quebec 329
6. White spruce fir, from Quebec 283

7. English oak, from Godahnin 218
" Other trials of Strength were as follows

:

1. Alice Holt forest, full grown ^ I'-c ii
•

i
. , XT' 1 r 4o5 lbs. avoirdupois,
timber No. 1 .... J

^

2. Dantzic fir, yellow . . . . 435

3. Alice Holt forest, full grown\ .«-

timber. No. 2 .

.

. . J
4. Christiana yellow fir . . 370
5. Archangel, ditto .. .. 330."

From the manner in which the foregoing statement is given in

the Report, most people would be apt to conclude that these ex-

periments were actually made by Mr. White himself; whereas,

in fact, they were made by Mr. Tiedgold, and published in the

year 1 820, in pp. 34, 35 and 44, of his Elementary Principles of
Carpentry. We understand that all the claim which Mr. White
has to these experiments is his having furnished Mr. Tredgold

with the specimens.

The following is copied from the Appendix.

" Navy Office, 19th Feb. 1821.

^' An Account of the Specific Gravity, Strength and Deflection, of

the several Kinds of Foreign Fir, as found by Mr. Peter Barlow,

by Experiments made under his Inspection, from Timber sup-

plied from His Majesty's Yard at Woolwich.
** N. B. The pieces tried, were eight feet long, two inches square,

supported by props seven feet apart, and had the weights

placed in the middle of each piece.

Names of the Woods.

American red pine

New England fir, or yellow pine

Riga fir

Norway spar

Average
Specific

Gravity.



368 Erperimenls on the Strength and SlijJ'iies<i

Dautzic fir; but, from the best judfjjeineut I can form, t!ie Daiitzic

and lli,2;ii timlier assiaulate in quality and strength, when ct|ually

clear of knots. " Rt. Sei'Pings."

The evidence of Lancelot Holhmd, Esq. presents some curious

fiicts. The following is an extract:

" In what business are you engaged?—A timber merchant.
" Are vou also ;; builder ?—No, 1 have never been a builder.

" Vou are acquainted with the timber of the north of Europe

and of North America?— Buying and selling considerably all

foreign timber.

" Can yo" speak to the comparative quality of the different

kinds of timber?—The best timber which conies into Londoti,

I believe to be the Riga timber. The Dantzic timber is a larger

grown timber ; it is of a size which yon cannot procure from Riga,

and the qualitv is perhaps quite as good. I think the general

prejudice is in favour of the Rig-a ; and that next to those comes

the Memel, which is of exactly the same size as the Riga timber,

but it is coarser ; it is more knotty, and therefore more liable to

break. Then comes the Swedish timber : next to that, the red

pine timber from America. I omitted Norway timber because

there is so very small a quantity of it used ; the duty is so very

heavy; there is hardly any of it imported to make it a subject of

consideration ; the red pine timljcr is about ei|ual in price, and

I believe as good as the Swedish timber in quality.

" Where would you place the Norway timber in point of qua-

lity ?—Perhaps first, certainly not second to any. After the red

pine, you come into a large field of different timbers, which come
from America, which aie all called the yellow pine, and are all

of an inferior qualitv, of a softer wood.
" What are the differences ?—I think that shipped from Mi-

ramichi is rather stronger than what comes from Quebec.
" You consider the American timber as greatly inferior to the

Baltic ?—Not the red pine. I think, if the red pine is well ma-
nufactured, it is as good as any timber that comes into London.

I believe, if the red pine could be manufactured so as to be ex-

actly like Riga timber, there would not be more than 10.9. a load,

1 am sure not more than 5^. difference between the value of that

and Memel timber; but in the manufactory, it is to be considered,

the timber is all measured here, and if it is not quite square and

parallel there is a great loss, the angles being measured as if they

were square ; this loss might amount to about 10 per cent.

" Do vou consider the yellow timber as very inferior ? —That
is not fit for building purposes ; it is very good for some purposes j

for finishing the inside of rooms it will do, but it will not do for

strength

;
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strength; it is a much weaker timber. I speak both of the

Quebec and the Miramichi.
" In point of durability, how do you rank them ?—That is ac-

cording to the purpose ; this table will last if it is made of either;

but if you put the American in damp situations, it will perish more
rapidly than any other.

" Is it more liable to the dry-rot ?—All wood is liable to the

dry-rot ; but I think the soil is more congenial to the growth of

the dry-rot in yellow pine; the wood is more obnoxious to it.

** Much more than in the red pine ?—Much more than any
other timber.

*' Is the red pine more liable to it?—I apprehend it is not more
80 than Swedish timber.
" Do you apprehend the length of the voyage from America

contributes to the dry-rot ?—If wood is put on board a ship in a

damp state, which it is nine times in ten, you will see a tendency

to dry-rot whenever the timber is delivered ; that is, you will see

the commencement of the dry-rot on the surface.

" By wet do you mean green?—Not entirely ; in Memel it is

kept under water, when they wish to preserve it, for a great

length of time; they consider that will preserve it better than an
alternate exposure to wet and dry.

" Have you observed this more in the American timber than

in the timber from the Baltic ?—The voyage being longer, the

dry- rot has had more time to grow ; but if it is shipped in a dry

condition, it will come out perfectly good and sound.
" Do you know the different purposes to which the different

kinds of timber are generally applied ?—The first timbers I men-
tioned are applied for what is called builders' purposes, that is

to say, for the frame work of a house ; then the yellow pine is

not at all applicable to that purpose; the red pine is.

" To what purposes is the yellow pine applicable ?—^The yel-

low pine is used by coach-makers, blind-makers ; it is better for

musical-instrument makers than any other; for mouldings, where
you want soft wood to carve picture frames; chests and packing-

cases, to an immense amount.
*' What proportion of the wood imported into this country is

employed for those purposes?— It would astonish the Committee
to know the quantity used for packing-cases in London alone; if

If I were to guess, I should say one-fourth of the whole wood
that comes into London.

*' For those inferior purposes this description of wood is as good
as the superior description would be?—No, not for the packing-
cases altogether; a great number of the packing-cases made for

long voyages they are obliged to make out of Baltic deals, because
the American is so very soft it will not hold the nails ; the East

Vol. 57. No. 277. Mrty 1821. 3 A India
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India Company have perhaps half and half, or rather more Baltic

than half; they will not admit it except for copper cases; for

their stationery, and other things they are very anxious to pre-

serve, where the splitting of wood would be of consequence, they

will not admit the American.
** Do they use the Baltic timber now for many of those pur-

poses ?—The Baltic deals are used for packing-cases to a very

great extent ; the price is not very different."

LXV» Some Account of the principal modern Catalogws offixed
Stars; with Remarks connected ivith theSulject. By A Cor-
respondent.

*'Celui qui cherchoit a se procurer des Tables Astronoiuiques, pouvoif
d'abord etre, avec r'aison, enibarrasse a choisir les meilleures et les plus

exactes ; ensuite il ne pouvoit acquerir celles qui lui etoient necessaires,

sans beaucoup de peine, de temps, et de depense." " Un Astronome
est done oblig^ d'acheter une biblioth^que, tandis qu'il ne demandoit
qu'un recueil choisi de Tables, C'est pourquoi Ton souhaite depuis

longtems que les Astronomes publient les r^sultats de leur travaux d'une

fa?on plus commode et plus aisee."— Preface aux Tables de Berlin^ var
Bode, Lambert, et Schuhe, 1776.

J.T has long been a matter of regret with many persons, who,

though n6t professed astronomers, are in the habit of devoting

their leisure moments to the cultivation of celestial science; that

there exists not any catalogue of stars, the production of a British

press, upon which any reliance can be placed at the present day,

either for magnitudes or positions; whilst the foreign publica-

tions of the kind are in general expensive and of difficult access,

and some of them are so to a very great degree.

The above quoted remarks are therefore equally applicable

now, as at the period when they were originally made, at least

with regard to the Tables of the fixed Stars ; since the lapse of

45 years has rendered entirely obsolete the Collection of Tables,

in three volumes, octavo, already referred to, which had been

assembled together by the laudable industry of the three distin-

guished editors, under the patronage of the Royal Prussian Aca-
demy.

WoUaston's " Specimen " (as the author modestly termed it)

published 32 years since, was received by astronomers with con-

siderable eagerness ; not because the materials employed in its

compilation possessed the wished-for accuracy, but because it

presented those materials in a connected and systematic form.

The author in his preface insisted strongly on the necessity of

astronomers acting in concert, in order to remove those defects

which his own labours had exhibited in the most prominent man-
ner.
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iier. His exhortations seem to have produced the desired effect

;

for, from that time, observations on the fixed stars were multi-

plied to a surprising extent, so as to exceed, in a few years, all

that had been done for a century past, as will hereafter more di-

stinctly appear.

The results have been printed from time to time in a consider-

able number of bulky volumes ; and since all our astronomical

works are very brief and inaccurate in their accounts of these

publications, I apprehend the subjoined sketch of the principal

ones may not be unacceptable, taking them in chronological

order.

1. "A Specimen of a General Astronomical Catalogue, arranged

in Zones of North Polar Distance, and adapted to Jan. 1,

1790 ; containing a comparative view of the mean positions

of Stars, Nebulae, and Clusters of Stars, as they come out

upon calculation from the tables of several principal obser-

vers; together with a proposal for setting on foot some re-

gular method of observing the heavens, through the concur-

rent assistance of astronomers in all nations, in order to form
a more perfect register of their present state, and discover

any alterations to which they may regularly be subject, or

which thev may at auv time hereafter undergo. By Francis

Wollaston, F.R.S." Fol. London, 1789.

I place this work at the head of the list, although little re-

liance can be placed upon it either for the positions or the mag-
nitudes of stars; because it is the most recent British publica-

cation (except the quarto work. No. 3) ; and as the arrangement
differs from that of any other, it may occasionally be useful to

persons who adopt a peculiar method of observing. I shall con-
tent myself with referring for a minute account of the book, to

the Monthly Review, New Series, vol. ii. p. 306, or toRees's Cy-
clopoedia, article Catalogue.
2. " Catalogue of Stars taken from Mr. Flamsteed's observations

contained in the second volume of the Historia CcelestiSy

and not inserted in the British Catalogue; with an Index
to point out every observation in that volume belonging to

stars of the British Catalogue. To which is added, a col-

lection of errata that should be noticed in the same volume.
By Carolina Herschel. With introductory and explanatory
remarks to each of them by Wrn. Herschel, LL.D. F.R.S."
Fol. London, 1798.

This work is an indispensable companion to the preceding, as
well as to the original work of Flamsteed. Besides giving the
positions of near 400 additional stars observed by Flamsteed, it

furnishes many important emendations of that author's catalogue.
Tlie Index of Observations may frequently be referred to with

3 A 2 advantage,
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advantage, even by those who are not possessed of the Historia

Ccelestis *.

3. " Fasciculus Astronomicus, containing Observations of the

Northern Circumpolar Region ; together with some account
of the instrument with which they were made : and a new
set of Tables, by which they were reduced to the mean po-
sition for the beginning of January 1800. To which are

added a few other papers and precepts which it was ima-
gined might be acceptable to the practical Astronomer. By
Francis Wollaston, F.R.S." 4to. London, 1800.

The circumpolar zones being the most defective part of his

general catalogue, the editor undertook a review of that region,

as his own share of the proposed general plan. The volume now
under consideration contains the observations at large, with a
catalogue thence resulting, exhibiting the mean places of about
260 stars, all within 26° of the pole. In publishing the positions

of the greater part of these stars. Dr. Wollaston was anticipated

by the two Lalandes, whose cotemporary observations of 1000
circumpolar stars were printed in the Connaissance des Terns,

An. V. (1797), and are incorporated in Bode's work, to be pre-

sently noticed. At the end of the book are a considerable num-
ber of corrections to be made in the author's General Cata-
logue.

4. " Histoire Celeste Francoise, contenant les Observations faites

par plusieurs Astronomes Francois : Publiee par Jerome de

laLande." 4to. Paris, 1801.

The chief feature of this work consists in a systematic series

of observations of 50,000 stars, made with a mural quadrant by
the editor, in conjunction with his nephew Michael Lefrangois

Lalande, between the years 1789 and ISOl. They comprise stars

of all magnitudes, down to the 9th inclusive, and extending 78**

from the zenith of Paris towards the South. There are also a
great number of observations to the North of the zenith ; but to

complete the polar region, recourse must be had to a series of

observations of earlier date, inserted in the Memoirs of the Aca-
demy of Sciences for 17S9 and 1790. The mean positions of

12,000, selected from the above 50,000, and reduced by Ma-
dame Lefr. Lalande, have been published by successive portions

in the Conwawsawce<feA' Te/W5, An VII-XIII. inclusive. Among
the stars so published, are found very few whose positions had

been previously determined. The stars of the 8th and 9th mag-
nitudes remain for the most part unreduced.

* It may not be improper to mention, that besides the observation of

Herschel's planet, made by Flamsteed, which produced 34 Tanri; this work
contains five other observations, that have lately been ascertained to belong

to the planet, viz. Nos. 349, 365, 366.—See Conn, des Terns, 1820, p. 408.

5. « De-
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5. " Description et Connaissance G^nerale des Constellations,

avec un Catalogue de I'Ascension droite et de la Declinaison

de 17,240 Etoiles, doubles, n^buleuses, et amas d'etoiles,

par J. E. Bode." (German and French.) Fol. Berlin, 1801.

Being (like Wollaston's) a compilation 'from the whole of the

materials of which Astronomers were then in possession, this work

sufficiently indicates the rapid progress that had been made in

the course of 10 or 12 years towards supplying the deficiencies

of the other. The arrangement is totally different from that of

Wollaston, the stars, &c. being classed in Constellations, the

number of which is augmented to 102. Of the chief materials

employed in its compilation, I shall give an account in the author's

own words.
" J'ai commence par les (Etoiles du Catalogue Britannique de

Flamsteed, j'y ai joint ensuite toutes celles que j'ai trouvees ail-

leurs, chez Hevel, T. Mayer, de la Caille, Messier, Mechain,
Bradley, Darquier, de la Lande, HerscheJ et autres. J'ai re-

cherche chaque fois, autant qu'il m'etoit possible, les observations

les plus r^centes, et, comme on peut croire, les plus exact es, et

je n'ai conserve, par exemple, des etoiles de Flamsteed, que la

place de celles qui ne sont designes par aucun autre astronome,

Mais ma collection doit surtout un riche accroissement a I'amiti^

obligeante deMr. de la Lande, qui m'aenvoye a plusieurs reprises,

soit en manuscrit, soit en feuilles a raesure qu'ils paroissoient,

le catalogue de plusieurs milliers d'dtoiles, tirees des anneesl79J)-

1802 de la Connaissance des Terns, et nouvellement observees k
Paris, pour le plupart par Mr. le Frangois son neveu, De plus,

j'ai calculi la place de plus de 2400 etoiles, d'apres les observa-

tions que M. de laCaille a faites au Cap de Bonne Esperance, et je

les aijointesa son catalogue connu de 1.942 Etoiles ni^ridionales.

Outre cela, les observations tres exactes que Mr. Vidal a faites

tout r^cemment suf un grand nombre d'etoiles meridionales, me
furent communiquees par la complaisance de Mr. de hi Lande,
Enfin, j'ai observe encore moimeme a I'observatoire de Berlin,

depuis le mois de Mars 1/97 jusqu'en Decembre 1799, au dela

de 12.0O etoiles, qui pour la plupart ne se trouvent encore dans

aucun catalogue connu.
*' J'ai calcule I'ascension droite, et la declinaison, des nebu-

leuses d'Herschel, de ses doubles, de ses amas, &c. d'apres in-
dication qu'il donne de leur differentes positions relativement k
des Etoiles connues de Flamsteed*."

The stars, &;c. in each constellation are arranged in the order

of Right Ascension, with a regular numerical series attached to

• Sir W. Herschel's third catalogue of nebulae and clusters (Phil. Trans.

1802, Part II.) is of course not comprised in the above work of Bode.

each.
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each. The most comprehensive is that of Virgo, which contain*

736 celestial objects. The entire catalogue is printed in so com-
pact a form, as to occupy no more than 96 pages.

6. " Praecipuarum Steliarum inerrantium positiones mediae, in-

eunte seculo XIX. ex observationibus habitis in specula Pa-
normitana, ab anno 1792 ad annum 1802." Fol. Panormi,
1803.

7. *' Praecipuarum Steliarum," &c. (ut supra) "abanno 1792
ad annum 1813." 4to, Panormi^ 1814.

Notwithstanding the great extent and utility of Bode's Cata-
logue, yet too many positions therein (particularly among stars

of the 4th, 5th, and 6th magnitudes) were inserted merely from

the authority of Flamsteed and other old observers, to give entire

satisfaction to astronomers. They therefore received with eager-

ness the new catalogue of 6748 stars, presented by Professor

Piazzi,as being entirely founded on observations made at the same
place and with the same instruments. The stars are arranged in

it, in one continued series, following the order of Right Ascension

:

and as the author had taken Wollaston's Catalogue for his guide,

there are few stars in that work whose positions he had not ex-

amined and corrected*.

After a lapse of eleven years, a second edition made its ap-

pearance, founded on a far greater number of observations. " In

this new catalogue, in which the number of stars is 7646, M. Pi-

azzi has not chosen to adopt any thing which he had not him-

self verified. He determined the right ascensions of the funda-

mental stars by a direct comparison with the sun. The others

have been deduced, as usual, by the difference of their passages

over the meridian, observed a great number of times, and the

mean result has been taken." The number of observations from

which each position has been deduced, is inserted in a proper co-

lumn : they are generally seven or eight, and frequently extend to

double the number. The proper motions are also given " when-

ever it was possible to find in the earlier catalogues positions

sufficiently exact for the purpose of comparison. The notes which

accompany this catalogue offer many curious remarks on the stars

whose motions had not yet been observed, or of which the bril-

liancy appears to vary periodically.^'

* Professor Bode reprinted this first edition of Piazzi in an abridged

form, in small quarto, containing 5505 stars ; and annexed it to the second

edition of his small Atlas. The work is entitled " Representation des Astres

sur 34 planches en taille douce, avec une instruction sur la manicre de s'en

servir, et un catalogue de 5877 etoiles, nebuleuscs, ct amas detoiles, par

J. E. Bode." Berlin et Stralsund, 1805. This catalogue is perhaps the

best that can be recommended to the young astronomer for general purposes,

particularly as it is more easily accessible than either of the original edi-

tions. The want of notes,. and of proper synonymes, may be mentioned as

its chief defect. Important,
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ImpoTtant, however, as the work now under consideration must

be to all practical astronomers, its real utility is at present very

much circumscribed by its extreme scarcity. It is believed there

are very few copies in this kingdom, and the book is only to be

obtained by direct importation from Palermo *. This evil admits

of a remedy, and I sincerely hope its application will not long be

delayed.

8. " Fundamenta Asrtronomiae, pro anno 1755, deducta ex ob-

servationibus viri incomparabilis James Bradley in specula

astronomica Grenovicensi, per annos 1750-1762 institutis,

auctore Friderico Wilhelmo Bessel." Fol. Regiomonti,

1818.

The observations of our illustrious countryman Bradley, on the

fixed stars, remained upwards of 30 years in manuscript, to the

great injury of science f . They were at length printed by the

University of Oxford, in two volumes folio, the first having ap-

peared in 179S, and the second in 1805. It was reserved for

the German astronomer Bessel, to draw from these materials the

important results they were capable of affording. After upwards
of six years' application, he has produced a work which reflects the

highest credit both on his talents and his industry. An analysis

of the contents was given in the Phil. Mag. previously to its

publication. I shall here notice only such parts as more parti-

cularly relate to my present subject.

Section 10 contains the catalogues of stars; the following

passages are extracted from the introduction to that section.
*' Prior catalogorum, quos hie trado astronomis,eontinet omnes

a Bradleio observatas stellas, quas ver^ in coelo adesse intellexi,

quarum copia est 3222 ; alteri insunt observationes, quee ad an-

num 1755 non poterant reduci. Inveniuntur autem prions ca-

talogi stellae, vel in magno Piazzii catalogo, vel in Lalandii His-
toria Celesti, vel in catalogo Flamsteediano, vel in Indice ad Bodii

Uranographiam pertinente : alias etiam a meipso quaerebantur

atque observabantur in specula Regiomontana: ceteras denique

a Bradleio pluries variisque temporibus anim adverse sunt. Ubi
Stellas h Piazzii libro recepi, loci determinationem pro anno 1755
comparavi cum ejusdem auctoris determinatione, ad annum 1800
spectante, qualem in nova catalogi editione reperi : prseterea

nunquam non indicavi, quo loco quaerendse sint stellae notatae.

Denominationes diligenter examinavi. neque ulli incertitudini hae

* I cannot omit noticing, that the last edition is printed with English
types, and, I suspect, also on English paper.

f A catalogue of 387 stars founded on a small portion of Bradley's obser-
vations, was printed in the Nautical Almanac for 1773, and is the same that
is usually referred to as " Bradley's Catalogue." According to Lalande,
there are no fewer tlian 50 errors iii it.

m
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in re obnoxium esse catalogum, praestare audeo. Quinque vulg5

computatae sunt observationes cujusvis stellae ; ubicunque enim

in commentariis Bradleianis quinque tantummodo paucioresve

scriptae extabant, nullam earum oinisi. Contr^, iibi plures obser-

vationes aderant, saepius eum egressus sum numerum. Hoc modo
effectum esse puto ut catalogo optabilis sit subtilitas.

" Comparationi, cum magno Piazzi catalogo institutae, subti-

lissimum inesse puto pioprii motus stellarum fixarum determina-

tionem, quani pro hodierna rerum conditioue expectare quis pos-

sit. Annuae adscensionum rectarum ac declinationum muta-

tiones computabantur pro annis 1755 et 1800: neque minutas

secundae paitibus centenariis, ut vulgo fit, contentus fui, sed de-

scend! ad partes milliarias, ut in coniparatione amborum catalo-

gorum certitudinem assequerer."

The proper motion of the stars forms the subject of the 12th

section, wherein Professor Ressel has obtained the following re-

sults : that out of 2959 stars employed in his comparison, there

are 1375 whose annual proper motion amounts to 0'"1 of a

great circle; 425 which amount to0*"2j and only 71 which
extend to 0*"5.

From the preceding account of the existing Catalogues, the

reader will form his own opinion. The writer of this, however,

believes that most persons will consider the assertion made at

the commencement of the article, sufficiently established.

LXVI. Reply to Mr. Ivory's Remarks on the Series of the

Article Cohesion. In a Letter to the Editor.

Sir,— 1 AM perfectly ready to admit and to lament the incon-

veniences of the series in the article Cohesion of the Encyclo-

pcedia Britanvica ; but I must beg to be allowed to assert and
to lament still rriore^ that both Mr. Ivory's methods of compu-
tation are still more imperfect ; and that they are proved to be

so, by the very arguments which he has adduced against the series

in question.

In fact, all these arguments tend to show, that the series, taken

for any limited number of terms, must give the depression too

great, and may sometimes make it much too great ; since Mr.
Ivory does not attempt to deny, that all its terms must be posi-

tive ; and that, the more terms we compute, the smaller will the

depression come out.

If, indeed, Mr. Ivory's computation had made the depression

ten times as remote from that which was assigned by his prede-

cessor as he has done, it would have been very difficult to have

proved its error by the same mode of reasoning, provided that he

had
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had made the depression less instead of greater : but he has not
attempted in the slightest degree to invahdate the chain of argu-

ments, by which it is undeniably demonstrated, in the Journal of

the Royal Institution, that the depression must be less than

•00418, for a tube of six-tenths of an inch in diameter, and that

it cannot therefore be either '00443 or '00431.

While this simple computation remains uncorrected, it must
be allowed that Mr. Ivory's ingenious refinements have only fur-

nished him with two methods, both of which are in error to the

extent of ten or twelve times the supposed unit, if not, like his

table in the Supplement, to the extent of twenty. It m3y how-
ever still be hoped, that his favourite " exponentials" may afford

him a third formula, which will again enable him to bisect this

error : and that he may have resolution to proceed in inventing

an infinite series ofseries^ approaching by degrees to the accuracy

of that, which was^riif applied to the solution of the problem by
the original author of the whole mvestigation, in its present form.

My object in these remarks is truth, not victory ; for I do not

pretend to be a competitor for victory with Mr. Ivory in point of

analytical ingenuity. But what I do see clearly I will assert

boldly; and will not give way to high authority, against that which

appears to me to be plain matter of fact.

I am, sir.

Your very obedient servant,

London, 8th May 1821. S. B. L.

Postscript.—Mr. Ivory observes, that he has not been able to

accomplish what he had in view by the employment of the Taylo-

rian theorem ; although he alludes to that part of the Elementary
Illustrations ofthe Celestial Mechanics, in which the way of ap-

plying the theorem to the problem in question is particularly

pointed out. It appears, therefore, that he was disposed to ob-

ject, for some unassigned reason, to the accuracy of that analysis:

for it is impossible to conceive that he could have felt any diffi-

culty in following its steps, if he had approved it : and it becomes

necessary to sliow that the virtues of the " universal solvent

"

have not, in this case at least, been exaggerated.

For a tube six-tenths of an inch in diameter, the convergence

of the original series is amply sufficient, as far as \ of an inch

from the axis, the high powers of | being considerably smaller

than those of -j-'y-. We readily obtain from the Supplement,

p. 220, when x =« |, the series s = 3-625 1 bx + 3-24 12 b^x^

+ 13-9 b'^x\ b being here supposed '4160, and Z'a:=^'1040,

whence 5= -37701 + '00364 + -00019 + [•00002J = -3808e;
the inclination being 22*^ 23', the cosine -92463, and the tan-

Vol.57. No. 277. May 1821. 3 B gent
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gent '41201. We shall also have, for the ordinate, y = f-

1-05636 Ijx' + 2-807 b^x* +\9b^x^= -004160 + -027^465

+ -00107 1 + -000057 + [-000003] = -032756, with very lit-

tle uncertainty, even with regard to the last place of decimals.

We niciy now proceed to compute the remaining increment of

the sine, by the method laid down in the Elementary Illustra-

tions, p. 95. The original equation being herefyxdx = msx,
or gj'yxdx= sx, we have gyxdx=: sdx + xds, gy =
—

,ri- -J-, and -^- — QV = A, for the first coefficient of

Ax; then d-r- = qdy ~ -{ -^; and, if t be the tangent of

the inclination, -^ being equal to /, ~ =: q t — -^-- + — =

qt h — =B = o^ — -^ + 1 =q(t—-) +— .^ X XX ^ X XX XX ^\ X / XX

di ...
Again, sinrj d / = —

, if u be the cosine of the inclination,

1 dPs qAs dA Adx ds 2sdr , d^.? ~, oA
d -J- = —

1 H —, and -—- = C =^ax' m3 X XX XX x* ' ai^ v?

5. I A- _L Jl ^ — a/-^ 4- —^ 5 ^ I ti

X XX XX X3 "'"' \ mT XX / X x^' ^

for D, since dM = — M^.and -r- = r- = — ^A, we obtain
' ' ax ax '

, d^s _ , /-

y

2 \ »/3jdM 4dx\ dB Bclr 2d5

dr^
"~

\ M* XI

J

\ M* a-' / X xx x^

' x^ ' dj;' \v? XX / \ u* a;3 / x xx

^Ih. +ii = iA!iL_5A + B('i-+-^')--^+-^. We
ir3 ^ a;l M» a:3 ' \ v? ^ xx / cd

' arl

thus obtain the series A 5 = -25139 + -08548 + -02314 +
'00655 + [-00218], making the remainder 4- of the last term,

since the ratio of the preceding terms differs little from \ ; so

that we have 5 = '74960; which is less than '75 by '0004, or

about -g-Vc-o ^f ^^ whole only, without a possibility of any error

in the last place of the depression -00416, if the numerical com-
putation is correct ; unless indeed the defect of the series should

still have made even this value a little too great.

LXVII. No-
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LXVII. Notices respecting New Books.

Journal of a Voyagefor the Discovery ofa North West Passage

from the Atlantic to the Pacific ; performed in the Years

1819-20, ill His Majesty's Ships Hecla and Griper, under the

Orders of William Edward Parry, R.N., F.R.S. and Comman-
der of the Expedition. With an Appendix, containing the

Scientific and other Observations, Published by Authority of

the Lords Commissioners of the Admiralty. 4to. pp. 489.

London, 1821. 31. I3s.6d.

JCiVERY person must recollect the anxiety—hardly mixed at last

even with a shade of hope—that was entertained for the fate of

this Expedition, when the season had once arrived that precluded

the possibility of a return without first passing a winter in the

Arctic region. The vessels however, as our readers know, re-

turned at length in safety, and in the volume before us we have
the record of their enterprise—a narrative which, con^idering the

monotonous scene in which the gallant men engaged in it were
obliged to put forth their energies, is indeed highly interesting.

Our limits necessarily compel us to be brief in our notice of this

work, so valuable to navigation and geographical inquiry.

Capt. Parry has prefixed to his Journal a copy of his Instruc-

tions, which appear to have been drawn up with considerable

judgement. They were in substance, that he should make the

best of his way to Davis's Strait, and, when the ice was suffi-

ciently open to admit his approach to the western shores of the

strait, that he should advance to the northward, as far as the
opening into Sir James Lancaster's Sound ; explore the bottom
of that sound,— pass through it, if possible, and get to Behring's
Straits. Should he fail in making a passage through this sound,
he was to examine Alderman Jones's Sound, and if he could not
pass through it, then to try Sir Thomas Smith's Sound, in every
part of it. Should he fail here also, he was to return to the south-

ward, down Baffin's Bay, and endeavour to make way through
Cumberland's Strait, or any opening that might lead him to the

seas adjoining the eastern or northern coast of America, and pur-
sue his voyage along that coast, to the northward or westward,
to Behring's Straits. Although this was the order in which the
various attempts were recommended by the Admiralty to be made,
yet Captain Parry had the discretionary power to make them in

such order as appeared to him most advantageous. We may ob-
serve, en passant, that Captain Parry, following the orders of the
Admiralty, first attempted to pass through Lancaster Sound, and
Bucceeded. If he had accomplished his passage through Behring's
Strait, he was then to proceed to Kamtschatka, aud send from

3 B 3 thence.



380 Notices respecting New Books.

thence, through the Russian governor, a duplicate of his journals

to London. From Kamtschatka he was to proceed to the Sand-
wich Islands or Canton, or any other place he might think pro-

per, to refit the ships and refresh the crews, and then to return

to England hy such route as he might deem most convenient.

Captain Parry was also allowed to winter in the Arctic regions, if

he deemed it necessary. He was directed to make such obser-

vations as might tend to the improvement of astronomy, geo-
graphy, and navigation ; and to collect and preserve such speci-

mens of the animal, mineral and vegetable kingdoms as he might
meet with. The Lords of the Admiralty, relying with a just and
liberal confidence on the well-known zeal and talents of Captain
Parry, left much to his discretion and judgement.
The Hecla was commanded by Captain (then Lieut.) Parry

;

the Griper by Lieut. Liddon. Both had been prepared with great

attention for the voyage, and supplied with everv requisite that

could be anticipated as likely to prove useful. The number of

persons on board both was ninety-four; the greater part of the

seamen had been employed in Captain Ross's voyage ; and every

individual was allowed double the ordinary pay of His Majesty's

Navy.

The two vessels sailed from the Nore on the 1 0th ofMay 1819;
and on the ISth of June, when about lat. 58° 52' and long. 48" 12',

they fell in with the first ' stream ' of ice, and soon afterwards

they saw several icebergs. On the evening of the 24th, some
curious effects of atmospheric refraction were observed, the low

ice being at times considerably raised in the horizon, and con-

stantly altering its appearance. The next day, the ice through

which they had been towing, closed together so rapidlv, that the

crews had scarcely time to hoist up the boats before the ships

were immoveably beset. * It is impossible,' says Captain Parry,

to conceive a more helpless situation than that of a ship thus

beset, when all the power that can be applied will not alter the

direction of her head a single degree of the compass.' Some of

the gentlemen walked a mile or two from the ships, and imagined

they saw marks of a sledge on the ice; but in this, Captain Parry

thinks, they were mistaken. The ships remained locked in the

ice until the 30th, when they were able to move them a little.

* A southerly swell dashing the loose ice with tremendous force

against the bergs, sometimes raised a white spray over the lat-

ter, to the height of more than one hundred feet, aivd being ac-

companied with a loud noise, exactly resembling the roar of di-

stant thunder, presented a scene at once sublime and terrific*

On the 4th of July, the Hecla attempting to push through the

ice, was for some time at the mercy of a swell of the ocean, which

drifted her fasttowards the bergs ; but she was, fortunately, brought

back
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back into clear water. They were now near the middle of the

narrowest part of Davis's Straits, and had the opportunity of

confirming the accuracy of that celebrated and able navigator.

Streams of the purest water were often found flowing from the

icebergs; and from this time to the end of the voyage, snow-water

was exclusively made use of on board the ships for every purpose.

During the summer months it was found in abundance in pools,

upon the floes and icebergs ; and in the winter, snow was dissolved

in the copper for their daily consumption. On the 20th of July,

the ships crossed a stream of ice, of which the breadth scarcely

exceeded three hundred yards, and which occupied them con-

stantly for five hours. The next day they drifted towards an
iceberg, which was one hundred and forty feet high, and which,

from the soundings made near it, must have been a-grouud in

one hundred and twenty fathoms, so that its whole height was
about eiglit hundred and sixty feet. Of this iceberg Captain
Parry gives a view, which is awfullv grand, from a sketch by
Lieutenant Beechey. In the course of the voyage they frecjuently

had to saw through masses of ice; but they sometimes ran througii

* bay-floes, which were from four to six inches thick, ploughing

up the ice before the ship's stem, at the rate of five miles an
hour.

* If they were not very broad, the Hecla did not lose her way
in passing through them. Frequently, however, she was stopped

in the middle, which made it necessary to saw and break the ice

a-head. till she made another start, and, having run a short di-

stance in clear water, was again imbedded in the same manner.
We (says the author) passed one field of ice about ten feet in

thickness and many miles in length, as we could not see over it

from the mast head.'

On the 28th of July, the ships had passed every impediment
which obstructed their passage into Sir James Lancaster's Sound.
The breadth of the barrier of ice, which occupies the middle of

Baffin's Bay, and which had never before been crossed in this

latitude at the same season, was eighty miles in a N. 03° W. di-

rection. Captain Parry expresses it as his opinion, that, by taking

advantage of every little opening that is afforded, a strong built

vessel, of proper size and weight, may, in most seasons, be pushed

through this barrier. Sir James Lancaster's Sound was now open

to the westward, and the two best months in the year, for the

navigation of these seas, were yet to come.

On the 1st of August Captain Parry entered Lancaster Sound,
which has obtained much celebrity from the very opposite opi-

nions which have been held vvitli regard to it, To him it was
particularly interesting, as being the point to which his instruc-

X\ni\\ more particularly directed his attention. On the 2d, they

sounded
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sotintied with the deep sea clamms, and found 1050 fathoms by
the line ; but as, where the soundings exceed five or six hun-

dred fathoms, there is some uncertainty, Captain Parry sup-

poses the actual depth to have been from eight to nine hundred

fathoms. Sir George Hope's monument, which had been thought

an island in the former voyage, was now discovered to be a dark-

looking and conspicuous hill on the main land. On the 30th,

the Hecla had gained somewhat on the Griper, and was in lat.

74" 25' 31", long. 80° 04' 30''. Of the enthusiasm which now
animated the crew, Captain Parry thus speaks

:

* Being favoured, at length, by the easterly breeze which was

bringing up the Griper, and for which we had long been looking

with much patience, a crowd of sail was set, to carry us with all

rapidity to the westward. It is more easy to imagine than de-

scribe the almost breathless anxiety which was now visible in

every countenance, while, as the breeze increased to a fresh gale,

we ran quicklv up the sound. The mast-heads were crowded

by the officers and men during the whole afternoon ; and an un-

concerned observer, if any could have been unconcerned on such

an occasion, would have been amused by'the eagerness with which

the various reports from the crow's nest were received ; all, how-
ever, hitherto favourable to our most sanguine hopes.'

On the following dav, thev came near two inlets, in lat. 74**

15' 53" N. long. 86" 3(3' 30'' ; these they named Burnet's Inlet

and Stratton Inlet. The cliffs on this part of the coast present

a singular appearance, being stratified horizontally, and having

a number of regular projecting masses of rock, broad at the bot-

tom, and coming to a point at the top, resembling so many but-

tresses raised by art at equal intervals. Some islands, to which

the name of Prince Leopold was given, were also stratified hori-

zontally, but without the buttress-like projections.

From the time that Capt. Parry first entered Lancaster's Sound,

the sluggishness of the compasses, as well as the amount of their ir-

regularity, had been found to increase rapidly though uniformly.

The irregularity became more and more obvious as they advanced

to the southward. Bv observation they found, that when the true

course of the Hecla was about S.S.W., the binnacle and azimuth
compasses at the same time agreed in showing N.N.W. ^ W.,
making the variation to be allowed on that course, eleven points

and a half westerly. It was evident, therefore, that a very ma-
terial change had taken place in the dip or the variation, or in

both these phsenomena, whirh rendered it probable that they

were making a very near approach to the magnetic pole.

' We now, therefore,' says Captain Parry, ' witnessed, for the

first time, the curious phenomenon of the directive power of the

rieedie becoming so weak as to be completely overcome by the

attraction
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attraction of the ship ; so that the needle might now be properly

said to point to the north pole of the ship. It was only, however,

in those compasses in which the lightness of the cards, and great

delicacy in the suspension, had been particularly attended to,

that even this degree of uniformity prevailed ; for, in the heavier

cards, the friction upon the points of suspension was much too

great to be overcome even by the ship's attraction, and they con-

sequently remained indifferently in any position in which they

happened to be placed. For the purposes of navigation, therefore,

the compasses were from this time no longer consulted ; and in

a few days afterwards the binnacles were removed, as useless

lumber, from the deck to the carpenter's store-room, where they

remained during the rest of the season, the azimuth compass alone

being kept on deck, for the purpose of watching any changes

which might take place in the directive power of the needle : and

the true courses and direction of the wind were in future noted in

the log-book, as obtained to the nearest quarter-point, when the

sun was visible, by the azimuth of that object and the apparent

time.'

On the following day (the 8th of August) the directive power
of the magnet seemed to be weaker than ever ; for the north pole

of the needle, in Captain Kater's steering compass, in which the

friction is almost entirely removed by a thread suspension, was

observed to point steadily towards the ship's head, in whatever

direction the latter was placed. An accidental circumstance con-

vinced Captain Parry that there was no current setting constantly

in one direction. A small piece of wood was picked up, which
appeared to have been the end of a boat's yard, and which caused

sundry amusing speculations among the gentlemen on board,

who felt rather mortified to think that a ship had been there be-

fore them, and that, therefore, they were not entitled to the

honour of the first discovery. A stop was suddenly jjiit to this

and other ingenious inductions, by the information of one of the

seamen that he had dropped it out of his boat a fortnight before.

The vessels continued their progress, and several bays, capes,

and headlands were discovered, and received names by the voy-

agers. On the 22nd they had a clear and extensive view to the

northward, free from ice ; and they now felt that they had actu-

ally entered the Polar Sea. The magnificent opening, through

which their passage had been eflfected, from Baffin's Bay to a

channel dignified with the name of Wellington, was called Bar-
row's Straits, after the Secretary of the Admiralty.

In latitude 75" 03' 12", long. 103° 44' 37'', an island was dis-

covered, and Captain Sabine, with two other officers, landed on
it near the east point, which was called Cape Gillman. The
gentlemen reported, on their return^ that

'The
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* The remains of Esquimaux habitations were found in four
different places. Six of these, vvhich Captain Sabine had an op-
portunity of examining, and which are situated on a level sandy
bank, at the side of a small ravine near the sea^ are described by
him as consisting of stones rudely placed in a circular or rather

elli[)tical form. They were from seven to ten feet in diameter;
the broad flat sides of the stones standing vertically, and the

whole structure, if such it may be called, being exactly .irimilar to.

that of the summer huts of the Esquimaux, which had been seen
at Hare Island the preceding year. Attached to each of them
was a small circle, generally four or five feet in diameter, which
had probably been the fiie-place.'

The whole encampment appeared to have been deserted for

several years ; but very recent traces of the rein-deer and musk-
ox were seen in many places. The steering of the vessels now
became very difficult, and, says our author,

' The circumstances under which we were sailing, were, per-

haps, such as never occurred since the early days of navigation.

To the northward was the land ; the ice, as we supposed, to the

southward ; the compasses useless ; and the sun completely ob-
scured by a fog, so thick that the Griper could only now and then,

be seen at a cable's length astern. We had literally, therefore;^

no mode of regulating our course, but by once more trusting to

the steadiness of the wind ; and it was not a little amusing, a^

well as novel, to see the quarter-master conning the ship by look-

ing at the dog vane.'

On the 2nd of September a star was seen, being the first that

had been visible for more than two months. Two days after-

wards, namely, on the 4th, at a quarter past nine P.M., the ships

crossed the meridian of 1 10" west from Greenwich, in the latitude

of 74° 44' 20", by which they were entitled to the reward of

5000/. In order to commemorate the event, a bluff head-land

that they had just passed was called Bounty Cape. On the fol-

lowing day they dropped anchor, for the first time since quitting

the English coast, in a roadstead, which was called the Bay of the

Hecla and Griper, and the crews landed on the largest of a groupe

of islands, vvhich was called Melville Island. < The ensigns and
pendants,' savs Captain Parry, ' were hoisted as scon as we had

anchored, and it created in us no ordinary feelings of pleasure to

see the British flag waving, for the first tim.e, in these regions,

which had hitherto been considered beyond the limits of the ha-

bitable part of the world.*—They did not remain here many days,

•before parties ventured on shooting excursions, and three men,

who had missed their way, were absent ninety-one hours, and ex-

posed during three nights to the inclemency of the weather.

Captain Parry still attempted to gain a passage to the west-

ward,
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ward, and succeeded in getting along the coast of Melville Island

to some distance; but there being no hope of penetrating further

at that season, and the ice setting in very rapidly, he was induced

to return to Hecla and Griper Bay, which he regained on the

24th of September* It was now necessary to cut a canal through

the ice, and to draw the ships up it into the harbour. Two paral-

lel lines were cut, distant from each other little more than the

breadth of the large ships, and the ice then divided into rectan-

guhir pieces, which were again subdivided diagonally, and floated

out of the canal. It was afterwards found necessary to sink the

pieces of ice under the floe as they were cut. At three o'clock

of the third day spent in these operations, the vessels reached

their winter quarters, an event which was hailed with three hearty

cheers by the united ships' crews. The group of islands that

were discovered were called The North Georgian Islands.

The ships had now reached that station, where, in ?ill pro-

bability, they were destined to remain for at least eight months,

during three of which they were not to see the face of the sun.

Every precaution was immediately taken for the security of the

ships and the preservation of the various stores ; the masts were

dismantled, except the lower ones, and the planks of the housing

erected, and afterwards roofed over with a cloth composed of

wadding tilt. The crews of both vessels were in excellent health,

which great care was still taken to preserve, by keeping the births

and bed places as warm and dry as possible. The allowance of

bread was reduced to two thirds ; a pound of Donkin's preserved

meat, together with one pint of vegetable or concentrated soup,

per man, was substituted for a pound of salt beef weekly ; a pro-

portion of beer and wine was served instead of spirits; and a

small quantity of sour krout and pickles, with as much vinegar as

could be used, was issued at regular intervals. The daily pro-

portion of lime juice and sugar, mixed with water, was drunk by
each man, in presence of an officer appointed to attend to this

duty. When any game was procured, it was served in lieu of the

established allowance of meat ; and in no one instance, either

in quantity or quality, was the slightest preference given to the

officers.

In regard to clothing, equal attention was paid to the comfort

of every individual on board ; and, now being in a state of lei-

sure and inactivity, Capt. Parry projected the amusements of a

theatre, of which Lieut. Beechey was stage manager ; and a
weekly newspaper, to be called " The North Georgia Gazette and
Winter Chronicle," of which Capt. Sabine undertook to be the

editor. These had the happy effect of diverting the mind from
the gloomy prospect which would sometimes obtrude itself ou the

stoutest heart.

Vol.37. No. 277. May 1821. 3 C « Som*
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Some deer having been seen near the ships on the 10th of Oc-
tober, a party was despatched after them, and, being led on by
the ardour of pursuit, forgot Capt. Parry's order that every per-
son should be on board before sunset.

* John Pearson, a marine belonging to the Griper, who was
the last that returned on board, had his hands severely frost-

bitten, having imprudently gone away without mittens, and with

a musket in his hand. A party of our people most providentially

found him, although the night was very dark, just as he had fallen

down a steep bank of snow, and was beginning to feel that de-
gree of torpor and drowsiness which, if indulged, inevitably proves

fatal. When he was brought on board, his fingers were quite

stiff, and bent into the shape of that part of the musket he had
been carrying ; and the frost had so far destroyed the animation

in his fingers on one hand, that it was necessary to amputate
three of them a short time after, notwithstanding all the care

and attention paid to him by the medical gentlemen. The effect

which exposure to severe frost has, in benumbing the mental as

well as the corporeal faculties, was very striking in this man, as

well as in two of the young gentlemen who returned after dark,

and of whom we were anxious to make inquiries respecting Pear-

son. When I sent for them into my cabin, they looked wild,

spoke thick and indistinctly, and it was impossible to draw from
them a rational answer to any of our questions. After being on

board for a short time, the mental faculties appeared gradually

to return with the returning circulation, and it was not till then

that a looker-on could easily persuade himself that they had not

been drinking too freely. To those who have been much accus-

tomed to cold countries, this will be no new remark ; but I can-

not help thinking (and it is with this view that I speak of it) that

many a man may have been punished for intoxication, who was

only suffering from the benumbing effects of frost ; for I have

more than once seen our people in a state so exactly resembling

that of the most stupid intoxication, that I should certainly have

charged them with that offence, had 1 not been quite sure that

MO possible means were afforded them On Melville Island, to pro-

cure any thing stronger than snow-water.'

The 4th of November was the last day that the sun was seen

above the horizon, but the weather was not sufficiently clear to

allow the scientific gentlemen to make any observations on the

disappearance of that cheering orb, ' of this great world both

eye and soul.' The next day the theatre was opened, and

Miss in her Teens performed ; a new Christmas piece was also

produced, which was received with great eclat by the audience.

The circumstances under which the crews were situated being

such as never before occurred, it cannot be uninteresting to know
ia
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in what manner they passed their time, during three months of

nearly total darkness, in the middle of a severe winter, and in a

climate where Europeans never wintered before ;

* The officers and quarter- masters were divided into four

watches, which were regularly kept, as at sea, while the remain-

der of the ship's company were allowed to enjoy their night's rest

undisturbed. The hands were turned up at a quarter before six,

and both decks were well rubbed with stones and warm sand be-

fore eight o'clock, at which time, as usual at sea, both officers

and men went to breakfast. Three-quarters of an hour being

allowed after breakfast for the men to prepare themselves for

muster, we then beat to divisions punctually at a quarter past

nine, when every person on board attended on the quarter-deck,

and a strict inspection of the men took place, as to their personal

cleanliness, and the good condition, as well as sufficient warmth,
of their clothing. The reports of the officers having been made
to me, the people were then allowed to walk about, or, more
usually, to run round the upper deck, while I went down to ex-

amine the state of that below, accompanied, as 1 before men-
tioned, by Lieut. Beechey and Mr. Edwards. The state of this

deck may be said, indeed, to have constituted the chief source of

our anxiety, and to have occupied by far the greatest share of our

attention at this period. Whenever any dampness appeared^

or, what more frequently happened, any aci'umulation of ice had
taken place dining the preceding night, the necessary means were

immediately adopted for removing it ; in the former case, usually

by rubbing the wood with cloths, and then directing the warm
air-pipe towards the place ; and in the latter, by scraping off the

ice, so as to prevent its wetting the deck by any accidental in-

crease of temperature. In this respect, the bed-places were par-

ticularly troublesome; the inner partition, or that next the ship's

side, being almost invariably covered with more or less dampness
or ice, according to the temperature of the deck during the pre-

ceding night. This inconvenience might, to a great degree, have
been avoided, by a sufficient quantity of fuel to keep up two good
fires on the lower dock, throughout the twenty-four hours ; but
our stock of coals would by no means permit this, bearing in

mind the possibility of our spending a second winter within the

Arctic circle ; and this comfort could only, therefore, be allowed
on a few occasions, during the most severe part of the winter.

' In the course of my examination of the lower deck, I had
always an opportunity of seeing those few men who were on the

sick list, and of receiving from Mr. Edwards a report of their

respective cases; as also of consulting that getulen)an as to the

means of improving the warmth, ventilation, and general comfort
of the inhabited parts of the ship. Having performed this duty,

3 C 2 we
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we returned to the upper deck, where I personally inspected the

men ; after which, they were sent out to walk on shore when the

weather would permit, till noon, when they returned on hoard to

their dinner. When the day was too inclement for them to take
this exercise, they were ordered to run round and round the deck,

keeping step to a tune on the organ, or, not unfrequently, to a
song of their own singing. Among the men were a few who did

not at first quite like this systematic mode of taking exercise

;

but when they found that no plea, except that of illness, was ad-
mitted as an excuse, they not only wiUingly and cheerfully com-
plied, but made it the occasion of much humour and frolic among
themselves.

' The officers, who dined at two o'clock, were also in the habit

of occupying one or two hours in the middle of the day in ram-
bling on shore, even in our darkest period, except when a fresh

wind and a heavy snow drift confined them within the housing

of the ships. It may be well imagined that at this period there

was but little to be met with in our walks on shore, which could

either amuse or interest us. The necessity of not exceeding the

limited distaiice of one or two miles, lest a snow-drift, which of-

ten rises very suddenly, should prevent our return, added consi-

derably to the dull and tedious monotony which, day after day,

presented itself. To the southward was the sea, covered with

one unbroken surface of ice, uniform in its dazzling whiteness,

except that, in some parts, a few hummocks were seen thrown

up somewhat above the general level. Nor did the land offer

much greater variety, being almost entirely covered with snow,

except here and there a brown patch of bare ground in some ex-

posed situations, where the wind had not allowed the snow to

remain. When viewed from the summit of the neighbouring hills,

on one of those calm clear days, which not unfrequently occurred

during the winter, the scene was euch as to induce contempla-

tions, which had, perhaps, more of melancholy than of any other

feeling. Not an object vvas to be seen on which the eye could

long rest with pleasure, unless when directed to the spot where

the ships lay, and where our little colony was planted. The

smoke which there issued from the several fires, affording a cer-

tain indication of the presence of man, gave a partial cheerfulness

to this part of the prospect; and the sound of voices, which du-

ring the cold weather could be heard at a much greater distance

than usual, served now and then to break the silence which reign-

ed around us,—a silence far different from that peaceable com-

posure which characterizes the landscape of a cultivated country
;

it was the death-like stillness of the most dreary desolation, and

the total absence of animated existence. Such, indeed, was the

want of objects to afford relief to the eye, or amusement to the

mind,
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roitid, that a stone of more than usual size appearing above tlie

snow, in the direction in which we were going, immediately be-

came a mark on which our eyes were unconsciously fixed, and

towards which we mechanically advanced.'

On the probable existence and accomplishment of a north-

west passage into the Pacific Ocean, Captain Parry expresses

himself thus

:

' Of the existence of such a passsagc, and that the outlet will

l»e found in Behring's Strait, it is scarcely possible, on an inspec-

tion of the map, with the addition of our late discoveries, and in

conjunction with thos.e of Cook and Mackenzie, any longer to

entertain a reasonable doubt. In discovering one outlet from

Baffin's Bay into the Polar Sea, and finding that sea studded with

numerous islands, another link has at least been added to the

chain of evidence upon which geographers have long ventured to

delineate the northern coast of America, by a dotted line from Icy

Cape westward, to the rivers of Mackenzie and Hearne, and
thence to the known part of the coast to the north of Hudson's

Bay, in the neighbourhood of Wager River ; while, at the same
lime, considerable progress has been made towards the actual

accomplishment of the desired passage, vvliich has for nearly three

centuries engaged the attention of the miiiitiine nations of Eu-
rope.

* The success which attended our efforts during the season of

1819, after passing through Sir James Lancaster's Sound, was

such as to inspire even the least sanguine among us with reason-

able hope of the comnlete accomplishment of our enterprise,

!)efore the close of the next season , In entertaining such a hoj)e,

however, we had not rigiitly calculated on the severity of the cli-

mate with which we had to contend, and on the consequent

shortness of the season (not exceeding seven weeks) in whicli it

is possible to perform the navigation of that part of the Polar

Sea. Although it must be admitted, that there is something pe-

culiar about the south-west end of Melville Island, extrenieiy un-
favourable to navigation

;
yet it is also certain, that the obstruc-

tions we met with from ice, both as to its thickness and extent,

were .found generally to increase as we proceeded westward af-

ter passing through Barrow's Strait. That we should find this

to be the case, might perhaps have been reasonably anticipated,

because the proximity to a permanently open sea appears to be
the circumstance which, of all others, tends the most to temper
the severity of the Polar regions, in any given parallel of latitude.

On this account, I should always expect to meet with the most
serious impediments about mid-way, between the Atlantic and
Pacific Oceans ; and having once passed that barrier, I should

as
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as confidently hope to find the difficulties lessen in proportion as

we advanced towards the latter sea; especially as it is well known,
that the climate of any given parallel on that side of America is,

no matter from what cause, very many degrees more temperate

than on the eastern coast.

* But, although it is evident that climate does not wholly de-

pend on latitude, but on other circumstances also (principally,

perhaps, those of locality above mentioned), yet it can scarcely

be doubted that, on any meridian to the north of America, for

instance, 1 H** west, where we were stopped, the general climate

would be found somewhat better, and the navigable season longer,

in the latitude of 69° than in that of 75", near which we win-

tered. For this reason, it would perhaps be desirable, that ships

endeavouring to reach the Pacific by this route, should keep, if

possible, on the coast of America; and the lower in latitude that

coast may be found, the more favourable will it prove for this

purpose.
* Our experience, I think, has clearly shown that the naviga-

tion of the Polar Seas can never be performed with any degree

of certainty, without a continuity of land. It was only by watch-

ing the occasional openings between the ice and the shore, that

our late progress to the westward was effected ; and had the land

continued in the desired direction, there can be no question that

we should have continued to advance, however slowly, tawards

the completion of our enterprise. In this respect, therefore, as

well as in the improvement to be expected in the climate, there

would be a manifest advantage in making the attempt on the

coast of America, where we are sure that the land will not fail

us. The probability of obtaining occasional supplies of wood,

game, and anti-scorbutic plants ; the chance of being enabh-d to

send information by means of the natives; and the comparative

facility with which the lives of the people might be saved, in case

of serious and irreparable accidents happening to the ships, are

also important considerations, which naturally serve to recom-

mend this route. Should the sea on the coast of America be

found moderately deep, and shelving towards the shore (which,

from the geological character of the known parts of the continent

to the south, and of the Georgian Islands to the north, there is

reason to believe would be tlie case for a considerable distance to

the westward), the facility of navigation would be much increased

on account of the grounding of the heavy masses of ice in water

sufficiently deep to allow the ships to take shelter behind them,

at such times as the floes close in upon the land. Further to

the westward, where the primitive formation, and perhaps even a

continuation of the Rocky Mountains, is to be expected, a steep

and
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and precipitous shore would probably occur, a circumstance which

the foregoing narrative has shown to be attended with much

comparative uncertainty and risk.

* The question which naturally arises, in the next place, relates

to the most likely means of getting to the coast of America, so

as to sail along its shores. It would, in this respect, be desirable

to find an outlet from the Altantic into the Polar Sea, as nearly

as possible in the parallel of latitude in which the northern coast

of America may be supposed to lie : as, however, we do not know
of any such outlet from Baffin's Bay, about the p-arallels of (iS**

to 70°, the attempt is, perhaps, to be made with better chance

of success in a still lower latitude, especially as there is a consi-

derable portion of coast that may reasonably be supposed to offer

the desired communication, which yet remains unexplored. Cum-
berland Strait, the passage called Sir Thomas Rovve's Welcome,

lying between Southampton Island and the coast of America, and

Repulse Bay, appear to be the points most worthy of attention ;

and, considering the state of uncertainty in which the attempts

of former navigators have left us, with regard to the extent ajid

communication of these openings, one cannot but entertain a rea-

sonable hope, that one, or perhaps each of them, may afford a

practicable passage into the Polar Sea.
* So little, indeed, is known of the whole of the northern shore

of Hudson's Strait, which appears, from the best information, to

consist chiefly of islands, that the geography of that part of the

world may be considered altogether undetermined; so that an

expedition, which should be sent to examine those parts, would

soon arrive upon ground never before visited, and in which, from

an inspection of the map in its present state, there certainly does

seem more than an equal chance of finding the desired passage.

It must be admitted, however, that any notions we may form

upon this question, amount after all to no more than conjecture.

As far as regards the discovery of another outlet into the Polar

Sea, to the southward of Sir James Lancaster's Sound, it is evi-

dent that the enterprise is to be begun again ; and we should be

cautious, therefore, in entertaining too sanguine a hope of find-

ing such a passage, the existence of which is still nearly as un-

eertain as it was two hundred years ago, and which possibly may
. not exist at all.

' In the course of the foregoing narrative, it may have been

remarked, that the westerly and north-westerly winds were al-

ways found to produce the effect of clearing- the southern shores

of the North Georgian islands of ice, while they always brought

with them clear weather, which is essentially necessary in pro-

secuting discoveries in such a navigation. This circumstance,

together with the fact of our having sailed back in six days from
ilie
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the meridian of Winter Harbour to the entrance of Sir James
Lancaster's Sound, a distance which it required five weeks to

traverse when going in the opposite direction, seems to offer a
reasonable ground for concluding, that an attempt to effect the

north-west passage might be made with a better chance of suc-

cess, fromBehring's Strait, than from this side of America. There
are some circumstances, however, which, in my opinion, render

this mode of proceeding altogether impracticable, at least for

British ships. The principal of these arises from the length of

the voyage which must first be performed, in order to arrive at

the point where the work is to be begun. After such a voyage,

admitting that no serious wear and tear have been experienced,

the most important part of a ship's resources, namely, the pro-

visions and fuel, must be very materially reduced, and this with-

out the possibility of renewing them, to the extent necessary for

such a service, and which can alone give confidence in the per-

formance of an enterprise of which the nature is so precarious

and uncertain.

* Nor should it be forgotten how injurious to the health of the

crews, so sudden and extreme a change of climate would in all

probability prove, as that which they must necessarily experience

in going at once from the heat of the torrid zone into the intense

cold of along winter upon the northern shores of America. Upon
the whole, therefore, I cannot but consider, that any expedition,

equipped by Great Britain with this view, will act with greater ad-

vantage, by at once employing its best energies in the attempt to

penetrate from the eastern coast of America, along its northern

shore.'

The embellishments consist of maps, charts, and other en-

gravings, to the number of twenty in all, and are, generally speak-

ing, highly appropriate.

Recently pullished,

Printed uniformly with the foregoing.

The North Georgia Gazette and Winter Chronicle, a News-
paper, that was established on board the Ships employed in the

Discovery of a North-West Passage, edited by Captain Edward
Sabine, R.A. 10^. 6d.

The Young Navigator's Guide to the Sidereal and Planetary

Parts of Nautical Astronomy ; being the Theory and Practice of

finding the Latitude and Longitude, and the Variation of the Com-
pass, by the fixed Stars and Planets. To which is prefixed, the

Description and Uae of the New Celestial Planisphere. By
Thomas Kerigan, Purser, R.N. Royal 18mo. ISs. bds.—The
Planispheres sold separately at 55. each.

Elementary Illustration of the Celestial Mechanics of Laplace.

8vo. 105. G(/. No. 4S
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No. 48 of the Mineral Conchology of Great Britain, by Mr.
James Sowerby, has appeared ; and a monthly publication is now
intended, in f)rder to n)akc up for the time unfortunately lost, since

the less fre 'uent publication was suspended in June last.

LXVIII. Proceedings of Learned Societies.

. ROYAL SOCIETY.

April 5.—A PAPER was read " On the mean Density of the

Earth," by Charles Hutton, LL.D.
Also, a paper " On the Separation of Iron from other Metals,"

by J. F. W. Herschel, Esq. To separate iron from the metals not

precipitated bv sulphuretted hydrogen, which it most usually con-

taminates i manganese, ceriutn, nickel, and cobalt), Mr. H proposes

to take advantage of a peculiarity in the peroxide of iron, in virtue

of which it is incapable of subsisting in a neutral solution at the

boiling temperature. If a solution of this peroxide be neutral-

ized when cold, and then heated, a portion is deposited in the

state of a subsalt, and the liquid becomes acid. If allowed to

cool, and again neutralized, a fresh portion of the metallic con-

tents separates on re applying 'he heat, and so on, till the quan-

tity held in solution is no longer sensible to the most delicate re-

agents. If, on the other hand, the neutralization be performed
while actually hoiimg, we attain this limit at one operation.

Hence Mr. Herschel recommends the following process : Having
peroxidized, by means of nitric acid, a solution containing iron

and any of the above-mentioned metals, drop into it, ivliile boil'

ing^ carbonate of ammonia, till the acid reaction is entirely de-

stroyed, and even going a little beyond the point of exact neu~
iralization. The whole of the iron to the last atom is separated,

while the liquid retains in solution the other metallic oxides, as

well as the minute portion of their carbonates due to a trifling

excess of the alkaline precipitant. In the cases of cobalt and
cerium, the alkaline carbonate may be added in considerable ex-r

cess, without separating any of those metals ; and their solution,

so freed from iron, is then a most delicate test of the presence of
the latter metal.

April 12 —A paper was read '' On the Restoration of a Part
of the Urethra in the Perin?eum." By H. Earle, Esq. Communis
cated by the President Sir Humphry Davy.
May 3.—*' Observations on tlie Variation of local Heat made

amongst the Garrow Hills," by D. Scott, Esq., in a letter to
W. T. Braude, Esq. Sec, R.S., were read. On the same evening
a paper was read " On some subterraneous Trees discovered at

the Foot of the Cliffs about a Mile to the Eastward of Mundsley."
By Lieut. Jefferson Miles, R.N. In a letter to W. T. Brande, E^,
Sec. R.S, Also, " The Case of a diseased Enlargement of the
Glands of the Neck." By John Howship, Esq.

Vol. 57. No. 277. iWoy 1821. 3D astrq.
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ASTKONOMICAL SOCIETY OF LONDON.

May 1 1.—A Letter was read from the Rev. M. Ward, stating

that on the evening of May 4th, he distinctly saw the spot, called

Aristarchiis, on the unenlightened portion of the moon'-, disc

;

having the appearance of a small comet. He presumes this has

been mistaken, by many oi)<ervers, for a volcano. Mr. Ward also

gave an account of t! e occultatioji of the star 136 Tauri

A piiper was next read from Processor Moll, of Utrecht, giving

an account of the late solar eclipse, as observed in many parts of

Holland. It was ainiular at Amsterdam, contrary to the expec-

tations of many persons. The formation a'ui dissolntion of the

annulus presented that singular optical pha2nomenon,sotVe{]uently

observed in ammlar eclipses: namely, an apparent adhesion of

the periphery of the moon to that of the sun, as if formed of a

glutinous substance. This remarkable occurrence had been

pointed out by Mr. Baily, in his tract on this very eclipse, and

he had thereby excited the attention of astronomers to observe it

more particularly. It has been noticed by oeveral persons in their

accoimts of the eclipse.

W.

LXIX, Intelligence and Miscellaneous Articles.

MUSIC.

E understand that a very curious invention, or discovery, we
know not well which to call it, has been made in the art of mu-
sical composition. As it has been described to us, cards are pre-

pared, on each of which a bar of an air is arranged according to

a certain rhythm and key. Four packs of these cards, marked
A, B, C, and D, are mingled together; and as the cards are

drawn, and arranged before a performer in the order of that series,

it will be found that an original air is obtained. The cards hitherto

made, we have been told, are as waltzes, and succeed perfectly.

The invention may be called Musical Permutation. It has re-

ceived, however, improperly, that of The Musical Kaleidoscope.

ASTRONOiMICAL NOTICES.

The Editor has greatvpleasure in announcing that he hopes,

should no unforeseen impediment occur, to be enabled, by the

kindness of a friend, to commence publishing in a month or two,

A New Catalogue of Fixed Stars. The present estimate comprises

nearly 4000; but the catalogue, when completed, may a little ex-

ceed that number. It will be accompanied with notes, and pre-

faced by a short account of the materials employed in its com-

pilation, comprising nearly the whole of the catalogues (both Eng-

lish and Foreign) which are held in estimation by astronomers.

In order not to occupy an undue share of our pages, the portions

of
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of the catalogue (intended to be published in every alternate Num-
ber of our work) will contain from 300 to 400 stars each, ac-

cording to circumstances, and will occupy each about nine or ten

pages.

We believe but few astronomers will be found in this country,

who are not fully satisfied that a publication of such tables is

much wanted, since what we possess already of English produc-

tion in this line sinks into insignificance, compared with the la-

bours of foreign observers. The foreign publications of this kind

are all very expensive; and what is still worse, the most important

of them all, and that which will form the base of the New Cata-

logue, can hardly be procured at any price. It cannot be doubted

that many persons in this country, who are fond of exploring the

heavens, are prevented from turning their observations to any

good purpose, for want of a sufficiently accurate and comprehen-

sive catalogue of stars to assist their comparisons. The intended

catalogue will furnish this desideratum.

A correspondent sjieaking of Mr.Utting's Tables, published in

our recent Numbers, expresses himself thus :
—" The Tables fur-

nished by Mr.Utting relating to the Right Ascension and Declina-

tion of the Sun, I consider extremely valuable, as they are more
accurate than any I know of in print. It is a pity, however, that

he has assumed the secular diminution of obliquity, so much
greater than is now known to be the true value. It would, per-

haps, have been better to have given the Variations corresponding

to a diminution of 60", after the example of May^r."

The Editor has also the satisfaction to announce that Mr.
lltting has sent him some other curious and interesting Tables,

relating to the Solar System, partly founded on the numbers given

by M. Laplace, as revised in the 4th edition of his Systeme du
Monde, and which will be published in our succeeding Nymbers.

To the Editor of the Philosophical Magazine.

Sir,— I cannot refrain from making a few remarks on the sub-

ject of Z. N.'s inquiry in your March Number, p 234, respecting

Daussy's Tables of Vesta. I admit the conciseness of the instruc-

tions is attended with considerable chance of error in applying

them
;

yet I conceive that no difficulty can arise, which may not
be removed by a little consideration, on the part of any one who
is acquainted with the construction of such tables. The fact is,

that the Editors have thought fit to print the Arguments to the

Table of Equations with fewer places of figures in many in.'^tances,

than in the Table of Epochs. This is unusual ; and therefore,

to prevent mistakes, they ought to have distinctly advertised the

computer, how many figures (to the right hand) were to be
struck off, in each particular case. Thus, among the perturbations

3 D 2 in
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in longitude, Args. 5, 6, 7, 8, 9, 10 and 29, are reduced from
4 places to 3 : among those of the Rad. Vector, Args. 1 and 3
are reduced from 5 places to 4 ; Args. 2 and 4, from 5 places

to 3, and Args. 5, fi, 7, S, 9, 10 and 29, from 4 places to 3.

The general direction given, to strike off one figure (that is on
the right hand) from all the arguments, may do very u'el! for

calculating an ordinary ephemeris of the planet ; where tiit- Right
Ascension is only wanted exact to the nearest minute ol space,

or to the nearest second of time : but it appears to me that it can

be only partially resorted to in cases where every equation must
be set down to the nearest tenth of a second, as is requisiic where
a comparison is to be made between observed and calculated po-
sitions. I am, &c.

April 3, 1821. A:STP04>IA0^.

BAROMETRIC OBSERVATIONS.
Epping, April 24, 1821.

Sir,—The following observations I have just received from

Pocklington, and which were taken on the 12th of March and

9th of April, exactly at the times specified in the following table.

Mr. Rogerson is i very attentive meteorologist, and it is to be

hoped he will communicate, from time to time, to the E<litor of

the Phil. Mag , the result of his observations in this curious, inter-

esting, and useful branch of philosophy. Yours truly,

Thomas Squire.

Hour.
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Leighton, May 24, 1821.

Dbar Sir,— I am sorry that it is not in my power this month,
to send the barometrical observations at this place, owing to a
mistake in the day, inadvertently concluding tiie 7ih being the

proper day, instead of the 1 4th; and not discovering my error

till too late to supply the defect.

I have the pleasure to send you the observations made by Col.

Beaufoy at Bushy- Heath, as below :

1821.
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MFTHOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE,

BY MR. SAMUEL VEALL.

[The time of observation, unless otherwise stated, is at 1 P.M.]
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meteorological table,

By Mr. Gary, op the Strand,
For May 1821.
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LXX. Description ofa Lock designedfur the Regf.nt's Canal
Compumj. By Mr. Richard Hall Gower, ofIpswich^.

Explanntion

.

A H E plan of a double lock, whereby twice the facility of transit

is obtained, with only ha/flhe expenditure of water.

Example. A and B (Plate IV.) are locks having; a comn^nni-

cation by means of the sluices W and x in the middle pier. Now
admittins): lock A shall be full, and lock B empty, at the same
time that two barges. shall arrive, the one going down, and the

other up the stream ; the barge going down will naturally enter

the lock A which is rcadv for her reception ; while the other

will enter B. The sluices and gates being now shut, let the mid-
dle pier sluices be opened, so that the water may flow from lock

A into B (view the transverse section), whereby the barge in A
will be lowered, and the barge in B raised, till both are on a level

;

at which time the barge in A will be half up, and the barge in

B half down. Now shut the pier sluices \V and x, and open the

side sluices y and s, whereby lock A will continue to empty,

and B to fill, till the water in each obtain the level of the lower

and upper canal :—the gates C and D being then opened, each
barge is at liberty to depart, the one up and the other down the

stream ; the time emploved to pass them being no more than

the time employed in passing one barge through a single lock ;

and to perform this double duty, only one full lock of water has

been withdrawn from the upper level of the canal.

• Mr. Gower (author of severiil ".rorks relative to Seamanship and Ma-
rine affairs) was one ot the candidates for the reward of a hundred guineas

oD'ered hy the Conijiany for the best design of a lock, in an advertisement

of which the following is a cupy :

" Regknt's Cas.m,.—To Architects, Engineers, &e. a reward of 100
guineas is offered for the best design of a double or single lock, to be con-

structed in the said canal. In these designs, part of the lock must be de-

scribed and set foi'th. In judging of these desit^ns, the saving of water, and
the facility and e.Kpedition m passing the lock, will be objects of the greatest

consideration; and any practicable suggestions for returning the water to

the upper levels will have great weight in the decision. The length of the

lock must be SG feet, tltp breadth of each, in the clear, must be l4 feet

3 inche" ; the average fall of water of eacli lock 7 feet ; the width of the

canal 45 feet ; the depth of the canal 5 feet.—Any person willing to exe-

cute his design, is requested to accompany it with an estimate of the lock

complete, for so much each lock. The designs are to be submitted to three

engineers or scientific men, and the premium given according to the deci-

sion of the majority of them; and to ensure perfect confidence ii; tlie deci-

sion, candidates are to send their designs, marked, to be returned unoprned,

if the design to which it refers is not approved, and should not obtain the

premium. The designs to be sent to IMessrs. Edwards and Lyon, Solicitor-:,

Great Russell-street, Bloomsbury, on or before the 21st of September 1812.

'

— Tmnx Ni'ir.'^pnppr, nth Siepf. 1812.

VoI.j7. No.2;S. J////e ISin. 3K The
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The sluice gates for this lock may be formed in the usual way;
but as the old plan is liable to much leakage, and is frequently

disordered by obstructions ; as for instance, by ice in frosty

weather: the inventor proposes to obviate these imperfections by
the following contrivances.

Fig. 1 is a cast-iron half-circular groove with flanges. This

is let flush into the gate-post, and there secured by nails through

its flanges, and into the groove is swung a cast-iron spindle by
pivots in the centre of each end. To this spindle the gate is se-

cured, as represented by the section fig. 4.

Fig. 2 is a cast-iron cock, which, being set into a brick water-

course, is intended to serve the purpose of a sluice.

Fig. 3 also is a cock for the same purpose, but so formed that

it may be united in the centre of a cast-iron cvlindrical water-

course-

By the introduction of these contrivances, it must be evident

that the inconveniences arising from leakage, and obstructions,

will be removed in a very material degree ; and were the whole

lock and its contrivances well executed, with the introduction

of cast-iron water-courses, there is no reason for saying that a

lock of this description may not last for a series of years. The
cocks are to be turned by levers set into their respective drum-
heads, which are fixed breast-high above ground; and as the

cocks are situated in the centres of the several water-courses, it

is presumed they are not liable to be set fast by frost.

Signed R. F. C, a candidate for the reward of 100 guineas

offered by the Regent's Canal Company, for the best design of

a double or single lock to produce a saving of water, andJhci-
lity to the passage of vessels.

This design is accompanied by a sealed letter; and if the above

plan is not approved, R. F. C. presumes that it will be returned

to him on his applying to Messrs. Edwards and Lyon.

Dated September 1-4, 1812, and addressed to Messrs. Edwards
and Lyon, Solicitors to the Regent's Canal Company, Great

Russell-street, Kloomsbury.

N. B. The foregoing explanation was written on the same
sheet of paper which contained the drawing of the lock, to a scale

of one-eighrh of an inch to a foot.

The principle and plan of this lock being now established

throughout the line of the Regent's Canal, from Paddington,

round the ba ;k of London, to Limehou-^e, in its simplest form;

that is, without the several cast-iron contrivances to save leakage

and avoid obstructions; induced the inventor to feel that he was

entitled to the offered reward of 100 guineas; which gave rise to

the following correspondence, whereby it will appear, that with-

out



the Regent's Canal Comparry. 403

out the comfort even of an explanation, he is simply told that

the premium of 100 guineas was not adjudged to him.

Letter addressed hy Mr. Gower to the Regent's Canal Com-
pany.
Nova Scotia, Ipswich, Oct. 19, 1820.

Gentlemkn,—On the 5th of September 1812, observing an

advertisement in the Times Newspaper, from the Regent's Canal

Company, offering a reward of 100 guineas for the best design

of a lock to save water, and give facUity to passage, a copy of

which is annexed, I was induced to become a candidate.

A design was accordingly prepared, similar to the one which
accompanies this letter^ being dated the 14th of September 1812;
and feeling, from the wording of the advertisement, that I might
rely with perfect confidence upon the good faith and honour of

the parties to whose inspection the designs were to be submitted,

it was delivered at the office of Messrs. Edwards and Lyon, Soli-

citors, Great Russell-street, Bloomsbury, by my brother Dr.

Gower, of Old Burlington-street. A fair time having elapsed

without receiving any intimation relative to the design, from the

tenor of the advertisement, I had reason to conclude it was not

approved ; and in consequence requested Dr. Gower would have

the goodness to withdraw it. He made his application accord-

ingly, at tiie office of Messrs. Edwards and Lyon, which enabled

him to procure the design from the Regent's Canal Office, Queen
Ann'h-stieet West, now Ft)lev-place.

'I'he return of the design released me from dubiety. It was
the signal of dismission, that gave me clearly to u;ideistand I was
not the successful candidate. How great then was my surprise^

when on the 2lth of April last, as travelling from Ipswich to

London, on the outside of the coach, 1 observed a double lock,

similar to my design, constructed on the Regent's Canal where
it crosses the Mile-end Road ! This was afterwards found to be

one only of a number. From the facts here stated, and with the

Company's advertisement before me, I camjot but tee! that I have

a claim upon their honour, and that I am entitled to the reward

for which I laboured to become a candidate ; I therefore trusty

gentlemen, notwithstanding tbe time elapsed since the 14th of

Septeml>er 1812, that you will do me the justice to cojisider this

statement ; and should it be necessary for Dr. Gower to prove

the delivery of the drawing, he will with pleasure attend with the

original design.

I remain, gentlemen,

Your obedient servant,

R. H. GowFR.

3 E 2 Reply
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Reply (f ike Regent's Canal Company to the Joregoing Appli-

cation.

Regent's Canal Office, lOS, (ircat Russell-street, Oct. '2C), 1820.

Sir,— I amdirecteci to acknouled^e the receipt of your letter

of the U)th instant, stating that the locks on the Regent's Canal

had hecn constructed according to the design sent in by you, in

the year 1812, and claiming the premium of 100 guineas offered

for the best design for a lock; and in reply 1 am desired to ac-

quaint you, that the engineers to whom the several designs were

referred, did not adjudge the design sent in by you to be entitled

to the premium above mentioned ; and that no reference was had

to your plans, on the adoption of the lock which the Company
determined to construct upon the Regent's Canal.

I am, sir.

Your obedient servant,

Edm. L. Snke.

P. S.— The plan which accompanied your letter, will be de-

livered to any person bringing a note from you desiring the re-

turn of the same.

LXXI. On the atmospherical Refrartion . i?y James Ivory,

M.A.F.R.S.

To the Editor.

Sir,— A rave to acknowledge the favour done me by your in-

serting in your las-t publication, my formula for the astronomical

Refractions ; and I shall now add some more observations on the

same subject. In examining the hypothesis relating to the con-

stitution of the atmosphere, on wliich is founded the solution of

the problem of refractions published in the Mccanique Celeste^

I was naturally led to take the calculation, given in that work
itself, of the depression of the thermometer for the great height

of 3S17 fathoms ascended by Gay-Lnssac in a balloon; which

conies out at the rate of 82 fathoms to a centesimal degree. But

the gradation of heat in this supposed atmosphere ought to agree

with observation not only at great elevations, but likewise at the

surface of the earth. Now, if the calculation be actually made,

tlie height at the earth's surface necessary to depress the ther-

mometer one degree, will be found no more than 61 fathoms,

about two-thirds of the observed quantity, and considerably less

than in my formula.

We are indebted for the most correct Table of Refractions that

has yet been produced, to the science of Laplace, and the skill

and diligence of the able men who assisted his labours by fur-

nishing
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niching him with exact determinations of the necessary constant

quantities. As far as SO" from the zenith, or even as far as So**,

a {greater degree of perfection can hardly be expected in this part

of astronomy. But within 5° of the iiorizon, the Tahle is con-

fessedly incorrect in theory, and does not agree so well with ob-
servation. The author of the Mccanique Celeste, by a single

artifice of calculation, both overcame t!ie analytical difficulties of

the problem, and hit upon a law of the decrease of heat, which
affords a determination of the quantity sought, simple in its ex-

pression and approaching very near the truth. But the consti-

tution of the atmosphere thus adopted deviates from the case of

nature in a twofold manner: first, the initial rate of the decrease

of heat is too great ; secondly, the rate of decrease becomes
slower as the elevation increases; whereas, in nature, it is either

uniform or accelerated. By means, however, of this double de-
parture from the true law, a conijjensation is effected to which
we must, in a good measure, ascribe the great exactness of the

result. For in the atmosphere of Laplace the heat, at any given

elevation, is at first greater than in the case of nature ; but, as

the rate of decrease continually lessens, the former quantity ap-
proaches the latter as the height increases, and, at a certain ele-

vation, will coincide with it; beyond vvhicii limit the heat in the

supposed atmosphere will become less than the true quantity, as
at first it was greater.

In my formula there is no hypothesis implied, except that of a
uniform decrease of heat. The expression of the refraction is a
converging series rigorously integrated upon that hypothesis. The
elevation necessary for depressing the thermometer one degree
ilepends upon the magnitude of the horizontal refraction ; and a
very small addition to the latter quantity would make my theory

agree entirely with observation. Now there are good grounds
for thinking that the horizontal refraction in the French Tables
is rather too small. In the first place, when these Tables are

compared with exact observations near the horizon, the errors

in defect are found to be nearly double the errors in excess*: in

the second place, the refraction of the star Lyra, at 87" 42' 10"

from the zenith, is determined, by the observations of Mr.Brinklv,
to be W 26 "'o, or 5" more than according to the same Tables f:
and thirdly, in the Table published by Mr. Groombridge from
his own observations, all the refractions very near the horizf)n are

greater than in the French Tables
;

particularly the horizontal

refraction is 34' 2S'''13 in place of 33'
46"'3.:J; The determina-

tion of Mr. Groombridge appears to be fully sufficient to make
my theory quadrate entirely with observation as to the constitu-

* Conn, dcs Terns, 1821, p. 349. f Irish Trnns. 1815.

: Phil. Trans. 1814.

tion
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lion of the atmosphere : for, I find that the refractions at the

horizon depend not only upon the initial rate of the decrease of

heat, hut also, although in a very small degree, uj^on the acce-

leration.

Since my last communication, I have applied to my niethod

an artifice similar to that employed by Laplace for integrating

the expression of the refraction near the horizon. The result is

contained in the following formula, the letters denoting the same
things as before :

Log. tan <p = 19-0217998— log. cos. A ; then.

Log. of CoefScicuts.

. . 3-045032OR = sin x^ll09''26 tan if .

665-55 tanHf .... 2-8231838
221-85 tan'' If .... 2 3460625
31-69 tan" \^ .... 1-5009645.

Owing to the artifice employed in the integration, this formula

is a finite expression. It supposes an atmosphere similar to that

of Laplace ; that is, one in which the initial rate of the decrease

of heat is too great, but continually becoming less and less as

the elevation increases. It is reduced to the same state of the

barometer and thermometer as in the French Tables. To the

extent of 85° from the zenith, it docs not differ sensibly from

those Tables, nor from the former formula : for less altitudes it

comes a little nearer the Tables, as is shown below.

A.
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LXXIII. On Light. By Andrew Ure,M.D. Professor of the

Andersonian Institution, Glasgow*.

JjiGHT. The agent of vision.—Some philosophers regard light

as consisting of particles of inconceivable minuteness, emitted in

succession by luminous bodies, which move in straight lines, at

the rate of 200,000 miles per second.

Others conceive that it consists in certain undulations com-
municated by luminous bodies, to an ethereal fluid which fills all

space. This fluid is composed of the most subtile matter, is

highly elastic, and the undulations are propagated through it with

great velocity, in spherical superficies proceeding from a centre.

This view derives great plausibility from its happy application by

Huygens, to explain a very difficult class of optical phaenomena,

the double refraction of calcareous spar and other bodies.

The common refraction" is explained by Huygens on the sup-

position, that the undulations in the luminous fluid are propa-

gated in the form of spherical waves. The double refraction

is explained on the supposition, that the undulations of light, in

passing through the calcareous spar, assume a spheroidal form
^

and tliis hypothesis, though it does not apply with the same sim-

plicity as the former, yet admits of such precision, that a pro-

portion of the axes of the spheroids may be assigned, which will

account for the precise quantity of the extraordinary refraction,

and for all the phaenomena dependent on it, which Huygens had

studied with great care, and had reduced to the smallest number
of general facts.

" That these spheroidal undulations actually exist," says the

celebrated Playfair, " he would after all be a bold theorist who
should affirm ; but that the supposition of their existence is an

accurate expression of the phaenomena of double refraction, can-

not be doubted. When one enunciates the hypothesis of the

spheroidal undulations, he in fact expresses in a single sentence

all the phaiuomena of double refraction. The hypothesis is there-

fore the means of representing these phaenomena, and the laws

which they obey, to the imagination or the understanding; and

there is perhaps no theory in optics, and but very few in natural

philosophy, of which more can be said. Theory therefore, in

this instance, is merely to be regarded as the expression of a

general law, and in that light I think it is considered by La-
place."

Dr. Young has selected from Sir Isaac Newton's various writ-

ings, many passages favourable to the admission of the undula-

tory theory of light, or of a luminiferous ether pervading the uni-

* From lire's Dictionary of Chemistry.

Vol. 67. No. 278. June 1821. 3 F verse.
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verse, rare and elastic in a high degree. " Is not the heat (of

the warm room) conveyed through the vacuum by the vibrations

of a much subtiler medium than air? And is not this medium
the same with that medium by which light is reflected and re-

fracted, and by whose vibrations light communicates heat to

bodies, and is put into fits of easy reflection and easy transmis-

sion ? And do not the vibrations of this medium in hot bodies

contribute to the intenseness and duration of their heat ? And
do not hot bodies communicate their heat to contiguous cold

ones, by the vibrations of this medium, propagated from them
into the cold ones ? And is not this medium exceedingly more
rare and subtile than the air, and exceedingly more elastic and
active ? And doth it not readily pervade all bodies ? And is it

not by its elastic force expanded through all the heavens ? "

—

" If any one would ask how a medium can be so rare, let him
tell me how an electric body can by friction emit an exhalation

so rare and subtile, and yet so potent ? and how the effluvia of

a magnet can pass through a plate of glass without resistance,

and yet turn a magnetic needle beyond the glass?"

—

Optics, Qu.

18, 22. " Were I to assume an hypothesis, it should be this, if

propounded more generally, so as not to determine what light is,

further than that it is something or other capable of exciting vi-

brations in the ether ; for thus it will become so general, and

comprehensive of other hypotheses, as to leave little room for new
ones to be invented."

—

Birch, iii. 249.

Dr. Young shows, that many phaenomena inexplicable on the

notion of radiating corpuscles, are easily reconciled to the theory

of undulation. *' On the whole," says this profound philosopher,
*' it appears that the few optical phaenomena, which admit of ex-

planation by the corpuscular system, are equally consistent with

this theory; that many others which have been long known, but

never understood, become by these means perfectly intelligible
;

and that several new facts are found to be thus, only, reducible to

a perfect analogy with other facts, and to the simple principles

of the undulatory system."

—

Nat. Phil. vol. ii. p. 631.

I think, however, that the new discoveries on polarized light

may be more easily referred to the corpuscular than undulatory

hypothesis.

The physical affectrons of light are foreign to this work. Its

chemical relations are alone to be considered. These may be

conveniently referred to four heads :

1. Of the mean refractive and dispersive powers of different

bodies.

2. Of the action of the different prismatic colours on chemical

matter.

3. Of the polarization of light.

4. Of
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4. Of the absorption and disengagement of light or phospho-

rescence.

1 . Newton first discovered that certain bodies exercise on light

a peculiar attractive force. When a ray passes obliquely from

air into any transparent liciuid or solid surface, it undergoes at

entrance an angular flexure, which is called rejractmi. The
variation of this departure from the rectilineal path for any par-

ticular substance, depends on the obliquity of the ray to the re-

fracting surface ; so that the sine of the angle of refraction, is to

that of the angle of incidence, in a constant ratio. Now New-
ton found, that unctuous or inflammable bodies occasioned a

greater deviation in the luminous rays than their attractive mass

or density gave reason to expect. Hence he conjectured, that

both diamond and water contained combustible matter,—a sa-

gacious anticipation of future chemical discovery.

Dr. Wollaston invented a very ingenious apparatus, in which,

by means of a rectangular prism of flint glass, the index of re-

fraction of each substance is read off at once by a vernier, the

three sides of a moveable triangle performing the operations of

reduction, in a very compendious manner.

—

Fhil. Trans. 1802,

or Nicholson's Journal, 8vo. vol. iv. p. 89.

But transparent media occasion not merely a certain flexure

of the white sunbeam, called the mean refraction, they Ukewise

decompose it into its constituent colours. This effect is called

dispersion. Now the mean refractive and dispersive powers of

bodies are not proportional to each other. In some refracting

media, the mean angle of refraction is larger, whilst the angle of

dispersion is smaller ; and in other refracting media, the mean
angle of refraction is smaller, whilst the angle of dispersion is

larger. In short, the knowledge of the mean refractive power
of a given substance, will not enable us to determine its disper-

sive power, and vice versa.

From the refractive power of bodies we may in many cases in-

fer their chemical constitution. For discovering the purity of

essential oils, an examination with Dr. WoUaston's instrument

may be of considerable utility, on account of the smallness of the

quantity requisite for trial. " In oil of cloves, for instance, I have

met with a wide difference. The refractive power of genuine oil

of cloves is as high as 1'535; but I have also purchased oil by
this name which did not exceed 1*498, and which had probably

been adulterated by some less refractive oil." This fine idea,

suggested by Dr. Wollaston, has been happily prosecuted by
M. Biot, with regard to gaseous compounds. I shall first give

general tables of the refractive and dispersive powers of different

bodies, and then make some remarks on their chemical applica-

tions :

3 F 2 Index
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Index of

A vacuum
Atmospheric air,

(mean,)

lee, W.
Ice, Brewster,

Water,

Vitreous

humour, J lite. B
Wol.
W.
W.

0» Light,

icryo-
r, ) lite.

Refraction

00000

00033

31000
30700
336

Ether,

Albumen,
Alcohol,

Saturated ^
solution > Cavallo,

of salt, y
Solution of sal am

moniac,

Nitric acid, sp.gr. i ttt

1-48, J^'
Fluor spar, W.
Sulphuric spar, W.
Spermaceti melted, W.
Crystalline lens~1

-yj^

of an ox, J
Alum, W.
Tallow melted, W.
Borax, C.

Oil of lavender, W.
C.

Oil of peppermint, W.
Oil of olives, W.
Oil of almonds, W.
Oil of turpentine, "1 ,y

rectified, j
Do. common, W.
Essence of lemon, W.
Butter, cold.

Linseed oil.

Camphor,
Iceland spar, ^

weakest refr.j

Do. strongest do.

Tallow, cold,

Sulphate of potash, W,
Oil of nutmeg, W
French plate-glass, W,

W.
W.
W.

W.

W.
W.

344
358
•360

370

375

382

410

•433

435
•446

447

457
•460

•467

467
•469)

•468

469
470

•470

•476

•476

•480

•485

487

•488

•657)

•49

•495

•497

•500

524
525
525
528

Index of Refraction.

English plate-glass, W. 1*504

Oir of amber, W. 1-505

Balsam of capivi, W. 1*507

Gum-arabic, W. 1*514

Dutch plate-glass, W. 1*517

Caoutchouc, W. 1'524

Nitre, C.
Selenite, W.
Crown glass, com. W.
Canada balsam, W.
Centre of the cry-

stalline of fish,

and dry crystal-

line of an ox.

Pitch,

Radcliffe crown-^
glass, J

Anime,
Copal,

0\1 of cloves,

White wax, cold,

Elemi,

Mastic,

Arseniate of potash,)W
Sugar after fusion,

Spermaceti, cold.

Red sealing-wax.

Oil of sassafras, W. 1*536

Bees-wax, W. 1-542

Boxwood, W.
Colophony, W. 1*543

Old plate -glass, W. 1*545

Rock crystal,

(double,)

Amber,

W. 1*530

W.

W. 1-533

W. 1*535

W. 1-535

W. 1*535

}

Opium,
Mica,

Phosphorus,

Horn,

Flint-glass,

Benzoin,

Guaiacum,
Balsam of Tolu,

W. 1-547

W. 1*547

C. (1*556)

W.
W.
W.
w.

1*579

1-583

1-586
W.

W.
W. 1-596

W. 1-600

Sul-
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Index of Refraction.

Sulphate of ba- "^

rvtes, (double V W. 1-646

R.) J
Iceland spar 1 ^y. 1-657

(strongest,) J
Gum dragon, W.
Carburet ofsulphur, Br. 1-680

White sapphire, W. 1*768

Muriate of anti- \-iir

mony, variable, j

.

Arsenic, (a good
test,)

Spinelle ruby, " VV. 1-812

'}W. 1-Sll

Index of Refraction.

Jargon, W. 1-950

Glass of antimony, W. 1 -980

Native sulphur, \V. 20-40

Do. Brewster, 2-115

Plumbago, W.
Phosphorus, Brewster, 2-224

rv- ] f^Newton,Diamond, -< , j^ ^xr o tAn'
(^ by Dr. W. 2-440

Do. Rochon, 2*755

Realgar, Brewster, 2*510

Chromate of lead,l , oa -m
n . f \ >do. 24*79
(least refr.) J

Do. (greatest refr.) do. 2-926

Table II.— Refracting Powers of Gasesfor the Temperature

of 32° F. and Pressure 30, ly MM. Biot arui Arago.

Atmospheric air.

Oxygen, .

Azote,

Hydrogen,

Ammonia,

1-00000

0-861GI
1-03408

6-61436
2-16851

Carbonic acid, .

.

1-00476
Subcarburetted hy- \ o-nqoTO

drogen, J
Muriatic acid gas, 1*19625

Table III.

—

Dispersive Powers.

Sulphur, Brewster, 0*130

Oil of cassia, . , do. 0*139
Realgar, . . do. 0-255

Chromate of lead,"! , n o^a
(least refr.)

'1^0.0-262

Do. (greatest refr.) do. 0-400

Cryolite, Brewster, 0-022

Fluor spar, do. 0-022

Water, .. do. 0-035

Diamond, do. 0-038

Flint glass, (highest,) do. 0-052

Carburet of sulphur, do. 0-115

Phosphorus, do. 0-128

Carburet of sulphur exceeds all fluid bodies in refractive power,

surpassing even flint-glass, topaz, and tourmaline; and in disper-

sive power it exceeds every fluid substance, except oil of cassia,

holding an intermediate place between phosphorus arid balsam of

Tolu.

Dr. Brewster has further shown, that all doubly refracting

crystals have two dispersive powers.

From Table II. it appears, that the refractive power of hydro-

gen gas greatly surpasses not only that of the other gases, but of

all known bodies. This principle exists in great abundance, in

resins, oils, and gums, where it is united to carbon and oxygen;
and we must probably ascribe to it, the eminent refractive power
of these combustibles, so justly observed by Newton. This effect

of hydrogen is finely displayed in ammonia, whose refractive power
is
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is more than double that of air ; and much superior to that of

water.

But since every substance ought to introduce into its combina-
tions, its peculiar character, and preserve in them, to a certain

degree, the force with which it acts on light, let us endeavour to

calculate, in this point of view, the refractive influence of the con-

stituents of a compound. From our knowledge of the extreme
tenuity of light, it is probable, that the influence of a moderate
chemical condensation, ought to aflfect its operations very slightly;

for, whether it be an ether or a corpuscular emanation, the ex-

cessive minuteness of its particles, compared to the distances be-

tween the molecules of bodies, ought to render the change of di-

stance among the latter, unimportant. Consequently, the re-

fracting powers of bodies ought to differ very Httle from those of

their elements, unless a very great degree of condensation has

taken place.

Hence, if we multiply the proportions of azote and oxygen re-

spectively, by their refractive powers, we shall obtain products,

whose sums will coincide with the refractive power of the atmo-
sphere. Thus, 100 parts by weight of the atmosphere, consist

of azote 77'77 + oxygen 22*22, If we multiply each of these

numbers by the number representing the refractive power of the

body, and making a small correction for the carbonic acid pre-

sent, we shall have for the sum of the products 1*0000.

Ammonia, however, furnishes a more interesting example of

the application of these principles.

The refractive power of hydrogen is . . . . 6 "6 1436
of azote .. 1-03408

of ammonia 2- 16851

Let X be the weight of the constituent, whose refractive power

IS** •* •* •• •* •• (I

y =1 100 — X = that whose power is .

.

. . I

and call the refractive power of the compound, , , c

Then x = ^^^. In the present case,
a—
2-16851— 1-03408 n oAo Jinn n Tn-rX = = 0*203 and 100 — x = 0*797 =
6-614:36 -1-03408 " *"" " ^'^^ "^

w
/ a/ —

.

the azote in 100 parts of ammonia; which may be regarded as

an approximation. The true proportions giveu by the equivalent

ratios are, 0*823 azote -f 0.177 hydrogen. If the refractive

power of ammonia were 2-0218, then the chemical and optical

analysis would coincide.

If we calculate on the above data, what ought to be the re-

fractive power of water, as a compound of 8 parts of oxygen +
1 hydrogen, we shall obtain the number 1 •50065, which being

multiplied
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multiplied by 0*45302, the absolute refractive power of air, when
we take the density of water for unity, we shall have a product

=0'679S4. Now, according to Newton's estimate, which M. Biot

has found to be exact, the refractive power of water is 0'7845.

Hence we see that the compound has acquired an increased re-

fractive force by condensation, above the mean of its constitu-

ents, in the ratio of 100 to 86f

.

Rays of light, in traversing the greater number of crystallized

bodies, are commonly split into two pencils ; one of which, called

the ordinary ray, follows the common laws of refraction, agreeably

to the preceding tables, whilst the other, called the extraordinary

ray, obeys very different laws. This plijenomenon is produced

in all transparent crystals, whose primitive form is neither a cube

nor a regular octohedron. The division of the beam is greater or

less, according to the nature of the crystal, and the direction in

which it is cut. But of all known substances, that which pro-

duces this phsenomenon in the most energetic manner, is the

rhomboidal carbonate uf lime commonly called island spar.

2. Of the action of the different coloured rays. If the white

sunbeam, admitted through a small hole of a window-shutter into

a darkened room, be made to pass through a triangular prism of

glass, it will be divided into a number of splendid colours which
may be thrown upon a sheet of paper. Newton ascertained, that

if this coloured image, or spectrum as it is called, be divided into

360 parts, the red will occupy 45, the orange 27, the yellow 48,
the green 60, the blue 60, the indigo 40, and the violet 80. The
red rays being least bent by the prism, from the direction of the

white beam, are said to be least refracted, or the least refrangible

;

while the violet rays being always at the other extremity of the

spectrum, are called the most refrangible. According to Dr.
Wollaston, when the beam of light is only l-20th of an inch

broad, and received by the eye at the distance of 10 feet, through

a clear prism of flint-glass, only four colours appear; red, yel-

lowish-green, blue, and violet.

If the differently coloured rays of light thus separated by the

prism, be concentred on one spot by a lens, they will reproduce

colourless light. Newton ascribes the different colours of bodies,

to their power of absorbing all the primitive colours, except the

peculiar one which they reflect, and of which colour they there-

fore appear to our eye.

According to Sir William Herschel, the different coloured rays

possess very different powers of illumination. The lightest green,

or deepest yellow, which are near the centre, throw more light on
a printed page than any of the rays towards either side of the

spectrum. Sir H. Davy remarks, that as there are more green

rays in a given part of the spectrum than blue rays, the difference

of
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of illuminating power may depend on this circumstance. The
rays separated by one prism, are not capable of being further di-

vided by being passed through another ; and in their relations to

double refraction and reflection, they appear to agree with direct

light. An object illuminated by any of the rays in the spectrum,

is seen double through island crystal, in the same manner as if it

had been visible by white light.

Under Caloric, we have stated the power of heating which

the different coloured rays of the spectrum apparently possess.

Sir H. Englefield, and M. Berard, confirmed the results of Sir

W. Herschel, with regard to the progressive increase of calorific

influence from the violet to the red extremity of the spectrmn ;

and they also found with him, that a calorific influence extended

beyond the limit of the red light, into the unilluminated space.

M. Berard, however, observed, that the maximum of effect was

in the light, and not beyond it. This ingenious philosopher made
a pencil of the sunbeam pass across a prism of island spar. The
division of the rays formed two spectra, which presented the same

properties with the single spectrum. Both possessed the calorific

virtue in the same manner and degree. M. Berard polarized a

beam of li^ht by reflection from a mirror; and he found that in

all the positions in which light ceased to be reflected, heat also

ceased to appear. The thermometer in the focus of the apparatus

was no longer affected. Thus, we see that the obscure heat-

making principle accompanies the luminous particles, and obeys

the same laws of action.

If the white luna cornea, the muriate of silver moistened, be

exposed to the different rays in the prismatic spectrum, it will be

found, that no effect is produced upon it, in the least refrangible

rays, which occasion heat without light ; that only a slight disco-

loration will be occasioned by the red rays; that the blackening

power will be greater in the violet than in any other ray ; and tliat

beyond the violet, in a space perfectly obscure to our eyes, the

darkening effect will be manifest on the muriate.

This fine observation, due to M. Ritter and Dr. Wollaston,

proves, that there are rays more refrangible than the rays pro-

ducing light and heat. As it appears, from the observations of

M. Berthollet, that muriatic acid gas is formed when horn-silver

is blackened by light, the above rays may be called hydrogcnating.

Sir H. Davy found, that a mixture of chlorine and hydrogen acted

more rapidly upon each other, combining without explosion, when

exposed to the red rays, than when placed in the violet rays ; but

that solution of chlorine in water became solution of muriatic

acid most rapidly, when placed in the most refrangible rays in

the spectrum. He also observed, that the puce -coloured oxide

of lead, when moistened, gradually gained a tint of red in the

least
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least refrangible rays, and at last became black, but was not

affected in the most refrangible rays. The same change was

produced by exposing it to a current of hydrogen gas. The oxide

of mercury from calomel and water of potash, when exposed to

the spectrum, was not changed in the most refrangible rays, but

became red in the least refrangible ; which must have been owing

to the absorption of oxygen. The violet rays produced upon

moistened red oxide of mercury, the same effect as hydrogen gas.

Dr. WoUaston found, that guaiac, exposed to the violet rays,

passed rapidly from yellow to green ; and MM. Gay Lussac and

Thenard applied to the same influence a gaseous mixture of hy-

drogen and chlorine; when explosion immediately took place.

By placing small bits of card, coated with moist horn-silver, or

little phials of those mixed gases, in the different parts of the

spectrum, M. Berard verified the former observations of the che-

mical power acquiring a maximum in the violet ray, and existing

even beyond it ; but he also found, that by leaving the tests a

sufficient time in the indigo and blue rays, a perceptible effect

was produced upon them. He concentrated by a lens all that

portion of the spectrum which extends from the green to the ex-

treme boundary of the violet ; and by another lens he collected

the other half of the spectrum, comprehending the red. The
latter formed the focus of a white light, so brilliant, that the eye

could not endure it
; yet in two hours it produced no sensible

change on muriate of silver. On the contrary, the focus of the

other half of the spectrum, whose light and heat were far less in-

tense, blackened the muriate in ten minutes. The investigations

of Delaroche enable us, in some measure, to reduce these dis-

similar effects of light to a common principle. See Caloric.
In Mr. Brande's late Bakerian lecture on the composition and

analysis of coal and oil gases, this ingenious chemist shows, that

the light produced by these, or by olefiant gas, even when con-

centrated so as to produce a sensible degree of heat, occasioned

no change on the colour of muriate of silver, nor on a mixture

of chlorine and hydrogen ; while the light emitted by electrized

charcoal, speedily affects the muriate, causes these gases to unite

rapidly, and sometimes with explosion. The concentrated light

of the moon, like that of the gases, produced no change. He
concludes with stating, that he found the photometer of Mr.
Leslie ineffectual. He employed one filled with the vapour of

ether (renewable from a column of that fluid), which he found to

be more delicate.

The general facts, says Sir H. Davy, of the refraction and ef-

fects of the solar beam, offer an analogy to the agencies of elec-

tricity. In the voltaic circuit, the maximum of heat seems to be

at the positive pole, where the power of combining with oxygen
Vol. 57. No. 278. June 1821. 3 G
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is given to bodies, and the agency of rendering bodies inflammable

is exerted at the opposite surface ; and similar chemical effects

are produced by negative electricity, and by the most refrangible

rays of the solar beam. In general, in nature, the effects of the

solar rays are very compounded. Healthy vegetation depends

upon the presence of the solar beams, or of light; and whilst the

heat gives fluidity and mobility to the vegetable juices, chemical

effects Hhewise are occasioned, oxygen is separated fron) them,

and inflammable compounds formed. Plants deprived of light

become white, and contain an excess of saccharine and aqueous

particles ; and flowers owe the variety of their hues to the influ-

ence of the solar beams. Even animals require the presence of

the rays of the sun, and their colours seem materially to depend

upon the chemical influence of these rays: a comparison between

the polar and tropical animals, and between the parts of their

bodies exposed, and those not exposed to light, shows the cor-

rectness of this opinion.

[To be continued.]

LXXIV. Observations on certain luminous Meteors called Falling

Stars. By Dr. T. Forster, M.B. F.L.S. &c.

J Hartwell, E. Grinstead, June 2, 1821.

Sir, — A OBSERVED this morning the Queries of Mr. J. Farey

Sen., respecting Shooting Stars, as they are commonly called;

and I beg leave through your useful Magazine, to communicate

such information and references to this subject as at present occur

to me. I have for many years been an attentive observer of these

curious meteors, and have noticed their peculiarities, and the par-

ticular states of the atmosphere in which they occur, with a view

to ascertain their nature, and their relation to electrical phaeno-

mena.
On the large meteors, such, for example, as the great meteor of

August 18, 1783, many treatises have been written, to which I

have referred in a small work on atmospheric phaenomena*. I

have there alluded to the probable connexion between these phae-

nomena, and the aerolites called Meteoric Stones, and to the cu-

rious observations of the late M. J. A. De Luc on this subject.

How far the smaller meteors called Falling Stars may be re-

ferable to similar causes, I am at present unable to say ; neither

would I venture, in the present stage of the inquiry, to adopt any

particular hypothesis to explain them. The first object in me-
teorology, as in all sciences, must be to obtain an accurate series

of facts well arranged. With this view, I have for upwards of

* Researches about atmospheric Phaenomena, by T. Forster, London,
181-1, 2d edition, p. 114.

thirteen
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thirteen years kept a journal of atmospherical pheenoniena, and

at the same time have collected from the ancient writings of the

Greek and Roman philosophers, whatever I could find that might
bear on the object of my researches. For, disregarding all

theories, the extreme accuracy of the observations of the Greek
meteorologists renders them worthy of being referred to.

My own observations on falling stars have enabled me to divide

them into three principal sorts. Of these three sorts, the largest

are very brilliant and give considerable light: they move in

curved as well as in straight lines, generally sloping downwards,
and seldom very rapidly. The colour of their light is bright

white, yellowish, or blueish, and very rarely copper coloured. They
occur mostly on fine warm summer evenings when wanedouds
abound ; they seem to leave no train behind in general ; when they

do, it is under circumstances of peculiarity of atmosphere.

The next sort are much smaller, and occur in clear cold and
frosty nights, both in winter and summer; and also in warm
weather when east winds prevail. They shoot along with great

rapidity, and leave no train, except such as I can refer to an effect

produced on the retina of the eye by the rapid passage of the

light;—such a decepiio viizis, for example, as Homer ascribes to

the ho^i^oTKiov sy^og.

The third sort of meteors are small in general like the last, but

are distinguished by leaving a long train of light behind them,
which lasts some seconds after the star is extinguished. This
kind almost always forebode windy weather ; and when they oc-

cur, I have noticed that all meteors which happen on the same
evening leave the aforesaid long white tails behind them. These
long tracts of white light are accurately noticed by Virgil in Geor,

lib. i.

** Saepe etiam Stellas, vento impendente, videbis

Praecipites coelo labi, noctisque per umbram
Flammarum longos a tergo albescere tractus."

But Aratus the astronomical poet has given a still more beau-
tiful and accurate description of them. The following passage
occurs somewhere in the Diosemea :

Kai otct vuKTct [j,s\uiva.v or aS'sqs; uKTCtiarcrai

Tuq^zOi TOl 8' OTrSrV fJLVqOt UTTOXsUKCilVaiVTaij

77vsv/x.aroj.

Very copious observations on their appearance and indications

may also be found in Plin. H. N. xviii. 35.—Aristot. Meteor,
lib. i. c. 4.—Lucret. ii. 206, and v. 1 190.—Seneca Nat. Qua^st.
i. 14. Refer aho to Bertholon. Elect. Met. Lyons, \73ij and

3 G 2 to
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to that immense code of meteorology collected from all parts of
Europe, and publislied in live quarto volumes by the Society of

Meteorology formed and directed by the late Elector Palatine.

I have the honour to remain, sir, &c.
T. FORSTER.

To the Editor of the Phil. Mag.

LXXV. Appendix to the Third Report of the Commissioners
appointed ly His Majesty to consider the Sulject of Weights
and Measures.

J. H E Commissioners having been furnished, by the kindness of

the Hon. Charles C. C. Jeukinson, with the apparatus employed
by the late Sir George Shuckburgh Evelyn, in the determination

of the magnitude of the standard weights, and there being some
doubt of the perfect accuracy of his method of measuring the

capacity of the bodies employed, it was judged necessary to re-

peat that measurement with greater precautions ; and the results

of Captain Kater's experiments have afforded some slight cor-

rections of the capacities in question.

The sides of Sir George Shuckburgh's cube were found by
Captain Kater equal to 4-9891 1, 4-98934, and 4-9S935 inches;

the diameter of the cylinder 3*9971.3, and its length 5*99600
inches; and the diameter of the sphere 6*007<")9 inches. Hence
the content of the cube appears to be 124*1969 inches; that of

the cylinder 75*2398; and. that of the sphere 113*5264 inches

of Bird's Parliamentary Standard of 1760, recommended in the

last Report of the Commissioners, or of the Standard made by
Trou<ihton for Sir George Shuckburgh.

The difference of the weight of the cube in air at 62°, with

the barometer at 29*0, and in water at 60-2*', was 31381*79

grains ; and, adding to this the weight of an equal bulk of the

air at 62", which is s4-5-*f u of that of the water, or 36-26 grains,

and subtracting from it ~.^ of this, or 4*26 grains, the buovancy

of the brass weights, we obtain 31413-79 grains for the weight

of the cube of water in a vacuum at ()0-2°. Now this cube is less

than the supposed measure at the standard temperature of 62",

in the ratio of I to 1*0000567, on account of the contraction of

the brass; and the water is denser than at the standard tempe-

rature, according to Mr. Gilpin's experiments, in the ratio of

•99998 to -99981, or of 1*00017 to 1, the whole correction, for

the difference of I'S"^, being •0001133, or 3*55 grains, making
51410-24 for the weight of the cube of water in a vacuum at

62"; which, divided by 124*1969, gives 252-907 for the weight

of a cubic inch in Sir George Shuckburgh's grains.

In
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In the same manner, we obtain for the cylinder, which was

weighed in air under the same circumstances, and in water at

60-5°, the difference being 19006-83 grains, the correction

_^.9-a..^;4- for the effect ofbuoyancy, amounting to 19*43 grains;

and for the difference of temperature of the water and brass con-

jointly, the densities being -999955 and -999810, the correction

•0001 45 --000047= -000095, or 1-80 grains, leaving + 17*63

grains for the whole correction of the weight, as reduced to a

vacuum at 62'', and making it 19024-46, which divided by

75-2398, the content of the cylinder, affords us 252-851 for the

cubic inch in a vacuum at 62°.

The sphere was weighed in air at 67°, the barometer standing

at 29'74 ; the correction for buoyancy is here 5-'i-'*T^^*TTT> or

for 28673-51 grains, 29*72; while the temperature of 66° re-

quires, for the difference between the expansion of brass and wa-

ter, the addition of •00042--000r26, or -000294 of the whole,

that is +8-43 grains, making the whole correction 38-15, and

the weight in a vacuum 2871 1 '66; which, divided by 1 13-5264,

gives us 252-907, for the cubic inch in a vacuum.

The mean of these three measures is 252-888, giving for the

three errors +-019, —'037, and -}--019; and this mean, re-

duced to the Parliamentary Standard, makes 252-722 grains, for

the cubic inch of distilled water at 62°, weighed in a vacuum, or

252-456 in air, under the common circumstances of the atmo-

sphere, when weights of brass are employed. In a vacuum at

the maximum of density, that is at 39°, the weight of a true cubie

inch will be 253 grains, and of a cubic decimetre 15440*. The
proposed Imperial gallon, of ten pounds, or 70000 grains, of

water, will contain very nearly 277*3 cubic inches, under com-
mon circumstances.

LXXVI. Ohservations on the Letter in last Number respecting

the Calculation of the Depression of Mercury in Capillary

Tubes f. By James Ivory, M.A. F.R.S.

Sir, — X FIND in your last publication, another letter on the

subject of the depression of mercury in capillary tubes, full of wit,

and banter, and heavy charges of error, but containing nothing

new in point of argument.

In the Conn, des Terns 1812, Laplace published an article on
the Depression in Barometer-tubes, accompanied with a Table.

The illustrious foreigner notices a similar Table, computed by

[* It appears, however, from an official Report, obligingly communicated
to us by Dr. Kelly, that the actual standard chilograrame has been found to

contain only 1^433 English grains.]

t See Phil. Mag. for last month, p. 3/6.

means
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means of the Series, and published in England in Nicholson's
Journal 1809. He objects to the English mode of computing,
on the score of inaccuracy and the length of the calculations ; and
he therefore prefers another method, which is sneered at in

the article Cohesion in the Supplement of the Encyclopcedia
Britannica. A translation of Laplace's article was immediately
published in England in the same Journal 1810. The translator

makes no observations in words ; but certain passages to be ani-
madverted on are distinguished by placing marks of admiration

;

the degrees of disapprobation being noted, in this symbolical
criticism, by multiplying the signs. At the end of the transla-

tion, the English and French numbers are set against one another
in hostile array: as much as to say : Here are the numbers of the
infallible Series ; and see there, the numbers of the blundering
Frenchmen with all their refined methods of calculation.

It was certainly to be expected that a grave pliilosopher, such
I must suppose my antagonist to be, would take proper pains, be-
fore uttering injurious aspersions, to ascertain whether the charges

he was sending forth into the world were just or not. Supposing
him to have confidence in his series, he had in his own power a
sure way of verifying any suspicions of error he might entertain.

He had only to take the elements from which I computed, or the

elements from which the French computed; to substitute them
in his own formula ; and then to compare the results obtained

with the results of the other methods. 1 see no reason to think

he has taken this precaution. The burden of his song is nothing

but this : My numbers are different from yours, and therefore

yours must be wrong.

I certainly have a great aversion to meddle with the clumsy
series of my antagonist ; but I must now take it in my own hands,

and do with it what he ought to have done. He has in fact left

me no other mode of defence; for, if I pursue any other line of

argument, 1 shall only be told that I have committed new errors.

It were perhaps more prudent to trust the characters of the me-
thods to the opinion of the public ; but still it may be worth
while taking some pains to oppose so overbearing an attempt,

even although the chance be small that the truth shall prevail

against the weight of anthoriiy.

Besides the letters in the series in the article Cohesion in the

Supplement oi the Encyc. Brit., I shall put y= bx, and a — the

depression : then a = ---. According to the elements 1 use,

^ = 196= 14% and 5= -735.

First, let 2x = 0*5 ; then qx-= 12-25 ; which number being

substituted in the series, we get this equation,

735 = '3-oiQy + 3-019 t/'' + 6-695 t/'.

For
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For the coefficients of this equation, 5 terms of the first series

were used ; 7 terms of the second ; and 5 of the third ; but as

all these last terms were diverging, I reckon the coefficient about

half the true value. Means are afforded of forming a nearer

estimate; but, as the cost would outgo the profit, I shall decHne

the labour of the calculation. We have next an equation to

solve. Truly, the Series ought to have for its pecuUar motto,

Labor omnia vincit improhus.

The solution of the equation is, y = 0'1997i
and the proof ,

.

.

.

.

.

.

.

. • '7083

247
2!l_

•7351

Now, a = —^ = '00815, the same number found by both

rules.

The number '1997 is no doubt a little too great, on account

of the omissions: it may be '1996, or '1995, or even less; but

this is not material.

Next, let 2j; = '6 ; then qx^ — 17*fi4 ; and we get this equa-

tion, -735 = 5-574 y + 12-07y'.

No fewer than 7 terms of the first series and 9 of the second

were used to find the two coefficients of this equation, of which
the last is only true in the integers. In the next coefficient-series,

the last term set down, or the tenth, is a whole number of two
figures; so that we could only have a rough estimate of the co-

efficient o{ y^. I shall decline the calculation, by which the un-
certainty of the approximation would not be removed, although

it might be a little diminished. The solution is,

jr
= -1274; and the proof .. .. '7101

249

•735

The number 0'1274 is too great ; but I make a large allowance

when I say that the true value of y is greater than 0*1264: and

if both the numbers be substituted in the formula, a = — , we

get, for the depression -00433 and -00429, between which the
truth certainly lies. Now my number -00431 is between these

limits; and the series itself, with fair computation, has vindicated

my rules in this instance also, against the charges of its inventor.

I observe that my antagonist neglects the just grounds of calcu-

lation, and amuses himself with making conjectural additions to

another series different from the first. He ought to recollect,

that the accuracy of the conclusion will depend entirely upon the
exactness of the first series.

My
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My antagonist has contended stoutly for the accuracy of

•00416, the depression in a bore of 0*6. Let us apply to this

instance, the test of my rules. As we both use the ultimate pro-

duct '015 for one element, and differ only in the sine of depres-

sion, if we substitute his number '75 for z in computing the Umit

ofy in the second rule in the article Fluids, we shall get
•01443

using the same letters as above. Now in the article Cohesion,

I find A = 5*737
J
and hence a — '00419, very little different

from his number, which he admits may be carried to '00418.

And if he will compute veraciously, he will find that '00419 is

the most probable number ; for his method cannot reach beyond

probability.

On the whole, his only argument has no foundation. My num-
ber is not wrong, because it is different from his. In the only

instance he has ventured to adduce, the difference of the two

numbers arises from the difference of the elements of calculation;

since these elements being substituted in the same formula bring

out the two depressions. But if '00416 be the true depression

with the elements '015 and '75, it can hardly be right in the

Table of 1809, with the elements -015 and -7353.

But the inaccuracy and deficiency of the series, which have

already appeared in the foregoing examples, are most conspicuous

in the middle of the Table between the bores 02 and 0*4. As

an example, let us take the bore 0-3 in the I'able 1 809, the ele-

10000
ments being '015 and '7353. In this case q = ^^

-, and

Nowj by the formula in your last Number, i = -^^ =
1- 10294: and we get,

-•000805
- 85

_-- 12

Sum of negative terms . . . . — '000902

Positive terms = —-^ 3= + '030077

Depression .. .. -029175

Applying to the same example the first rule in the article

Fluids, I have found/= 1 —'0301 ; and, Abeing 1-6627, we get

the depression = ^ x/= -030077 X (1--0301)=-029171.

The two rules therefore agree; but as they are out of the pale,

their authority is zero. We must have recourse to the series.

By
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By making qx- = 4*41 176, we get this equation,

•7^58 = 1-6627 y + 0-22S5 y'^ + 0-215y5 + 0-l49y'.

In computing these coefficients, 5 terms of tlie first series were

used ; 6 terms of the second ; 5 of the third ; and all the terms

set down of the fourth. The solution of the equation is,

y = 0-4292 : the proof, . . '71363

1807

313

40^

•73523

We now get the depression = '068 x y = '029185, very near

the former values ; and the difference is on the right side, y being

too great. Now the number in tlie Table is '02906 ; and no
reasonable man can doubt that there is an error.

I have now refuted the arguments, or surmises rather, of my
antagonist; and have shown him that his series is not infallible.

My rules have been laboriously vindicated with the fingers at least,

if not with the head. As to the so vaunted method of computa-
tion by the series, there can be but one opinion. It is inelegant

j

operose; unsatisfactory and unscientific, since it affords no means
of ascertaining the degree of the approximation but sheer calcu-

lation, which in many cases is impracticable.

We hear much of refinements in the mathematics. Does this

allude to the results of calculation ? Now my rules are greatly

more simple and easier in practice than his, which can hardly

be a favilt. It must then allude to the process of investigation.

But I have always understood that pains must be taken to search

into the properties of the quantities under consideration, in order

to obtain simple and effectual rules.

It is proposed to combine the series with Laplace's method
of approximation. The attempt will be successful, if it be ex-
ecuted with judgement and patient labour. But is it any thing

new to assist an approximation by the method of development ?

The density of the air, considered as a function of the refraction

it causes, has been expanded in a series ; and by this means,
with some helps, we have got a new rule for calculating the re-

fraction of the atmosphere: but we have obtained nothing new
in point of mathematical method. New applications do not make
new methods; and new names do not constitute new things.

The theorem of Taylor, or of M'^Laurin, lias received no addi-

tions, even although the mode should prevail of designating such
well-known operations by the quaint phrase of the Universal
Solvent, or the sonorous epithet of the Taylorinn Theorem.

I have the honour to be, &:c.

June 11, 1821. J. IvORY.
P. S. An imperfect method and exceptionable calculations arc

Vol.57. No. 27S. June IS21. 3 H bad
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bad grounds on wliich to found charges of error. Before this

dispute be carried further, it is recommended that the numbers
in the Table of IS09 be computed anew by just rules: then, if

attention be paid to the difference of the elementary quantities

and to the degree of accuracy aimed at, greater progress will be

made in clearing \ip this question, than would be done by whole
volumes of loose discussion. J. I.

LXXVII. Notice respecting the real Inventor of ike Steam,'

E?igine.

Jl H E following communication by R.N. {i.e. as I conceive,

R. Naires) which appeared in the Gentleman's Magazine in the

year 1811, deserves to be again brought before the jiublic, that

the merit of the invention may, as it ought, be ascribed to its true

author.—A. T.

Julys, 1811.

Mr. Urban,—The inventors of valuable improvements are

generally thought worthy of celebration, and their names are

sometimes sought with eagerness for the sake of doing justice to

their merits. To such distinction few inventors seem more am-
ply entitled than the person to whom we owe the Steam-engine;

a contrivance which, assisted by modern improvements, is now
performing what, a century ago, would have seemed miraculous

or impossible
;
yet it appears that he has been hitherto entirely

unknown to the world at large.

In 1690, a Captain Savary obtained a patent for this inven-

tion ; and he has consequently occupied all the honour of the

discovery. But in that noble assemblage of MSS. the Harleian

Collection, now in the British Museum, the strongest testimony

appears that the real inventor was Samuel Morland, who was

Master of the Works to Cliarles II. and who I fancy was knighted ;

for in the MS. he is called Sir Samuel, and " Le Chevalier.''

That the first hint of the kind was thrown out by the Marquis of

Worcester, in his Century of Inventions, is allowed; but obscurely,

like the rest of his hints. But Morland wrote a book upon the

subject; in which he not only showed the practicability of the

plan, but vvent so far as to calculate the power of different cylin-

ders. This book is now extant "in manuscript in the above "col-

lection. It was presented to the French King in 1683, at which

time experiments were actually shown at St. German's. The
author dates his invention in I6S2 ; consequently 17 years prior

to Savary's patent. As Morland held plapes under Cliarle* II.,

we must naturally conclude, that he would not have gone over

to France to oiTcr hh invention to Loui? XIV. had he not found

:t
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it slighted at home. It seems to have remained obscure in both

countriGS till 1699, when Savary, who probably knew more of

Morland's invention than he ovvned, obtained a patent ; and in

the very same year, M. Amontons proposed something similar to

the French Academv, I believe, as his own.

The description of the manuscript in which Morland explains

his invention will be found in the improved Harleian Catalogue,

vol. iii. No. 5771 ; and it is also pointed out in the preface to

that volume, sect, xxii ; but hitherto seems to have been as little

noticed as Morland himself. But if he was the real inventor, as

these circumstances seem to render certain, it is highly necessary

that his name should in future be recorded with all the honour

which an invention of such utility demands.

I shall just add, respecting the same catalogue, that the Biblical

collections in No. 7522 were made by Pairicius Junius, that is,

PatrickYoung, who, as King's librarian, had the care of the Alex-

andrine MS., and had thoughts of publishing it. This is nearly

proved by Woide, in the preface to his edition of the N. T.

sect. 16, but was not recollected when that article was written.

Yours, R. N.

LXXVIII. Ontiie Efficacy of Yeast, and the AppUcat'wn ofFine-

gar in Putrid Fever. By Robert John Thornton, M.D.

Letterfrom the late Earl q/" Exeter.

Dear Doctor,—1 am sure you will be truly sorry to hear what

a dismal house we have had since our return home. My dear

son Cecil was taken ill the day after we got home, which was on
the od of last month. It turned out to be a putrid fever. He
was attended night and day by Dr. John Willis, and occasionally

by a Stamford physician. Dr. Arnold, and by Lady Exeter con-

stantly. He became so bad at last, that the Doctors said, they

could do no more for him. All irritability of the eye-sight was
gone, no passage down his throat could be effected, and a rattling

in the throat indicated the last moments to be arrived. Our poor

dear Lady Exeter and Dr. John were the miserable bearers of

this dreadful news to me. Having recollected your account of

the good effects of vinegar in the case of the Rev. Mr. Tovvnsend,

and others ; I wished this to be tried. His body was bathed

with the vinegar, he took yeast inwardly, and it was applied in

clysters ; and in twelve hours he was so far amended, as to raise

in us all hopes, and in four days he was convalescent, and is now
lively and jocose.

I cannot conclude this letter without relating a discovery of

Dr. John Willis, which ought to be generally known. In cases of

3 H 2
'

spitting
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spitting of blood he never tails to give a vomit, and it always stops
the effusion of blood. He tells me, it has never failed him.
Wishing you every success in your laudable endeavours to relieve

the distresses of others, and extend the science of medicine,

I remain, dear Doctor,

Yours very sincerely,

Exeter.

Case of Mortification cured ly the Application of Yeast out-

wardly^ and by the Form of Injection inwardly*.

(llasgovv, June 7> 1816.

Dear Sir,—My son Robert (now a man) when a child about

two years old, had the chicken pox, after which, in consequence

of catching cold, in the course of a single night a mortification

took place across his belly; on the outside it had the appearance

of a mazarine blue ribband laid across from the one side to the

other. Immediately cloths dipt in barm or yeast were applied,

repeating them as often as they began to dry, at the same time

giving him injections of barm ; thev were given cold, to prevent

them being thrown off too soon. The reason of giving him the

injections was, that he would not swallow the barm ; and the

Doctor assured me, the whole mass of blood was in a state of

corruption ; and indeed it appeared so, for in a few days after the

first appearance of mortification there arose on one of his temples

a gathering about the size of a pigeon's o^g, of a very dark co-

lour, and vvhen it broke it discharged a black watery kind of stuff':

before the first broke, a second began to gather on the other tem-

ple ; it was longer in coming to maturity, but vvhen it did break

it discharged a good thick yellow matter, vvhen the Doctor pro-

nounced him out of danger. After the application of the barm, the

blue part across the belly turned of a yellow colour, which the

Doctor took out, and then the wound had the appearance of a

mouth wide open ; it could easily receive the side of a hand laid in.

The barm was continued for ten days or a fortnight, till every

appearance of danger was over ; after that, there was some kind

of simple ointment applied to heal up the vvound, which now has

the appearance of a deep burn after being healed.

His diet during his illness consisted chiefly of fruit.

To Mr. Tillock. Janet Allan."

* The last of these cases 1 communicated to Dr. Thornton, who tliinks it

deserves to be made generally known. The writer is a rtlatioti of ray own.

When R. Allan was taken ill, an able medical gentleman of Glasgow was

instantly sent for. He frankly told the parents that there was no possibility

of the child recovering. It was in consequence of this ; and of Mrs. Allan

having read, in one of the early volumes of the Philosophical Magazine, of

the CTjrative powers of yeast in putrid cases, that this remedy, and with such

happy success, was resorted to.—A. T.

LXXIX. A
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LXXIX. A Comrmin'icnlwn relative to a Correspondence le-

tioeen Dr. Henry and Dr. Ure.

To the Editor of the Philosophical Magazine,

Sir, — In page xiii of the Introduction to the Dictionary of

Chemistry lately published, I have alluded to Dr. Henry in terms

which have occasioned a private correspondence between that

gentleman and me, the result of which we are desirous of making

public in your Journid.

In tlie beginning of August 1816, 1 transmitted to him an Essay

on Alkalimetry and Acidimetry, accompanied by a letter, in which

I begged him to favour me with his opinion of its merits, cau-

tioning him, meanwhile not to communicate its contents to any

person. In the 8th edition of his Elements, which appeared in

1818, he published a plan of alkalimetry and acidimetry modified

from that described in my Essay*. This struck me at the time

as an imwarranted use of my communication ; and declining to

correspond with him on the subject, 1 resolved to seize the first

favourable opportunity to reclaim my rights. Under this feeling

I wrote the paragraph in the Introduction to the Dictionary.

Dr. Henry thus writes me on the I'ith of April 1821, " I as-

sure you that I had not at the time of publishing my book, nor

can I now recall, the remembrance of any injunction of secrecy,

respecting your alkalimeter ; I conceived I had so expressed my-
self at page 512, vol. ii. of my Elements, as unequivocally to

give to you the credit of inventing an instrument on the principle

of directly, and without calculation, indicating the per centage

of alkali in any specimen ; and that I pretend to nothing more
than the modification of your method which is described in my
book."

Under these circumstances, I am satisfied that Dr. Henry had
no intention to appropriate to himself the credit of my invention;

but I sincerely regret that, before promulgating the modification

of mv method, he had not consulted me on the suiiject. This

would have prevented all chance of misunderstanding between
me and Dr. Henry, whose accomplishments as a gentleman and
a chemist, I have been accustomed to admire. The readers of

the Dictionary will perceive under the articles Calculi, Coal-

* " It has hccu very properly objected to it [the alkalimeter of Descroi-

silles] by Dr. Ure of Glasgow, (in an Essay on Alkalimetry, which he was so

good, about two years ago, as to communicate to me in manuscript, and which
I believe he has not yet published,) that these degrees, being entirely arbi-

trary, do not denote the value of alkalis in language universally intelligible;

and he has proposed an instrument which shall at once, and without calcu-

lation, declare the true proportion of alkali in 100 parts of any specimen.
The principal deviation in the foUov.ing rules from the method of Dr. Ure,
is," &rc. &c.

GASi
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GAS, Gas, Salt. &;c. that I have not suffered temper to infiuenee

my judgement, but have done merited honour to the Doctor's re-

searches on every scientific occasion.

I have the honour to be, sir,

Your most obedient servant,

Glasgow, April 15, 1821. ANDREW UbE.

LXXX. Report from the Select Committ'^e of the House of
Commons, on Weights and Meastires. With an Appendix.

A HE Select Committee appointed to consider of the several Re-
ports which have been laid before this House, relating to Weights

and Measuies, and of the Proceedings which have taken place for

determining the Length of the Pendulum vibrating Seconds, and

to report their Observations and Opinion thereupon to the House ;

—Have considered the matters referred to them, ajid have agreed

to the following Report :

YOUR Committee concur entirely in opinion with the Com-
missioners on Weights and Measures, as to the inexpediency of

changing any standard, either of length, superficies, capacity, or

of weight, which already exists in a state of acknowledged accu-

racy; and where discrepancies are found between models equally

authentic, they deem it right that such a selection should be

made as wfll prove most accordant with generally received usage,

and with such analogies as may connect the different quantities

in the most simple ratios.

They also concur in recommending, that the subdivisions of

weights and measures employed in this country be retained, as

being far better adapted to common practical purposes than the

decimal scale.

For the reasons assigned by thcCommissioners, your Committee
recommend that the Parliamentary brass standard of three feet,

now in the possession of the House of Commons, and made bv

Bird in 1700, be henceforth considered as the authentic legal

Standard of Length of the British Empire, so that the distance

besween the centres of the two gold pins inserted in that scale,

the brass being at the temperature of sixty-two degrees by Fah-

renheit's thermometer, be one yard: And it appears from the

experiments made for determining the length of the Pendulum
vibrating seconds at London in a vacuum, and reduced to the

level of the sea, that the distance from the axis of suspension to

the centre of oscillation of such a Pendulum, is 39-1393 inches

of the above standard distance : and that the length of a platina

metre at the temperature of thirty-two degrees of Fahrenheit's

thermometer, supposed to be the ten-millionth part of the qua-

drant
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drant of the meridian, corresponds with 39"3708 inches of the

said distance.

Your Committee recommend, that superficial measures remain

as they are now defined by law, namely, that the perch, pole or

rod, be a square of 161 feet, that the acre consists of 160 such

perches, and so of the rest.

They further recommend, tliat the standard brass weight of

two pounds, also in the possession of the House of Commons, and

made in 1758, be considered as authentic; that one half thereof

as gravitating in air at the mean height of the barometer and
with t'he thermometerat 62% be henceforth the legal Troy Pound
of the British Empire, containing 5760 grains; and that 7000
grains troy be declared to constitute a pound avoirdupois.

And it appears that a cubic inch of distilled water weighs in a

vacuum, opposed to brass weights in a vacuum also, at the tem-
perature of 62 degrees of Fahrenheit's thermometer, 252*72 such

grains; and conseijuently a cubic foot of distilled water, under

similar circumstances, will weigh 62-386 pounds Avoirdupois.

In proceeding to measures of capacity, which, for convenience,

your Committee have postponed to those of weight, they find

themselves embarrassed, as the Commissioners have been, not

only by various measures designated by the same name, but by
a discrepance in the multiples and sub-multiples of the same
measure. They are on the whole, however, induced to believe,

that the gallon of England was originally identical for all uses

;

and that the variations have arisen in some cases from accident,

and. in others from fraud.

The definition of a Winchester bushel, in the Act of Kfhg
William, for laving a duty on malt, seems to have been made for

the purpose of facilitating the construction of cylindrical measures

by a near coincidence, without minute fractions. From this de-
finition, the dry gallon would consist of 268"835 cubic inches.

The Gallon nteasure in the Exchequer contains 270'4 cubic

inches ; and derived from the pint, quart, &c. the gallon will

stand as follows :

From the bushel .. .. ,, 266*1 cubic inch.

From the definition by King William 268*8

From the gallon measure .

.

. . 270'4

From the pint ^ .

.

.

.

. . 276*.9

From the quart ., .. .. 279*3

By an Act of Parliament made for revenue! .-,00.

purposes, the beer gallon .

.

. . j
"

By an Act 42 Geo. III. the Winchester \ ^-O'
gallon is estimated at .. .. f

Tile Wine Gallon is supposed to have continued gradually

shrinking
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sluinking in dimensions, till its progress was arre^-ted by a fiscal

definition at 231 cubic inches.

Tliis last measure differs so materially from all the rest, that

it must either be retained as one quite distinct, and applicable to

its peculiar uses, or, as seems most expedient, it must be abolished.

But, amidst the variations and uncertainty of the remainder, your

Committee agree with the Commissioners, in recommending that

they may be all brought back to an equality, and at the same
time made to bear a simple relation to the standard of weight,

by taking the pint for a basis, which contains 20 ounces of di-

stilled water avoirdupois, at the temperature of 62**, as nearly as

it is possible to ascertain by experiment, on a vessel of that con-

struction and workmanship.

If then the pint be considered as equal in bulk to 20 ounces

of distilled water, at the temperature of 62", the cubic inch

weighing 252 456 grains in air, at the mean height of the baro-

meter, the imperial gallon will contain 277*276 cubic inches,

weighing exactly ten pounds.

If the proposition now submitted sl.ould be sanctioned by the

House, your Committee recommend that leave be given to bring

in a Bill for declaring these Standards of Length, of Capacity,

and of Weight, to be the imperial Standards for Great Britain and
Ireland, and for its colonics and dependencies ; and they recom-

'

mend that several copies of the standards be made with the ut-

most possible accuracy for the use of the Exchequer, for the three

capitals, for the principal foreign possessions, for the Government
of France, in return for the communication of their standards j

and especially for the United States of America, where your Com-
mittee have reason to believe that they will be adopted, and thus

tend, in no small degree, to facilitate the commercial intercourse,

and by so doing to consolidate a lasting friendship between the

two great nations of the world most assimilated by their language,

their laws, religion, customs and manners.

Your Committee cannot close their Report, without adverting

to the extraordinary knowledge and ingenuity, and to the inde-

fatigable industry displayed by Captain Kater, by whom all the

experiments have been gratuitously conducted, for ascertaining

the various standards, and for determining the length of the Pen-
dulum by a method peculiarly his own, and by uhich he has ar-

rived at a degree of accuracy and precision, that, but a few years

since, was declared to be utterly imattainable.

This gentleman, in compliance with His Majesty's directions,

given in pursuance of an address of this House, has also observed

the variations of the Pendulum on the principal stations of the

Trigonometrical Survey; and from these ohservations, deductions

have
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have been made of great importance with respect to the general

figure of the earth, its density and internal construction. So
that your Committee are decidedly of opinion, that it will be highly

proper to extend similar observatioiis over.a still hirger surface,

so as to connect the measurements and astrononjical observations

mudG hv the different iiations of Euroj)e, as much as possible, into

one wliole.

Your Committee having directed their attention to the best

and most practicable method of bringing tiie imperial measures

into general use, beg leave further to recommend a legislative

enactment, by which it shall be declared, that all bargains and
sales, where nothing appears to the contrary, shall be deemed and
taken to be made in conformity with these measures of length,

superficies, capacity, and weight ; but that for a time to be li-

mited, it shall be competent for all persons to deal by any other

measures, established either by local custom, or founded on spe-

cial agreement, that they may select
j
provided always, that tlie

ratio or proportion of such local measures, to those escablishe<l

by law, may be a matter of common notoriety; and that in the

ease of a special agreement, the ratio or proportion be therein

•xpressed.

Your Committee subjoin in an Appendix, some computations
and proportions, which thev think may be of general use,

28 May 1821.

jdppendix.

The Pendulum vibrating seconds of mean solar time at London
in a vacuum, and reduced to the level of the sea, 39*1393 inches,

eonsequently the descent of a heavy body from rest in one second

of time in a vacuum, will be 193" 145 inches. The logarithm
2-2858828.

A platina metre at the temperature of 32", supposed to be the

ten-millionth part of the quadrant of the meridian,39'370S inches.

The ratio to the imperial measure of three feet as 1*09363 to 1,

the logarithm 0-0388717.

The five following standards have been measured, as follows;

Gen. Lambton's scale, used in the Trigono-1 o- nnr^o.. • 1

» • 1 o . c 1 1- >3o'99934 niches,
metrical Survey of India .

.

. . , .j
^^^"^ m^n^s*

Sir George Shuckburgh's scale (which for all'\

purposes may be considered as identical v35-99998
with the imperial standard) .

,

. ,J
Gen. Roy's scale 36*00088
Royal Society standard .

.

.

,

. , 36*00135
Ramsden's bar .

.

.

.

.

.

. , 36*00249

Vol. 57. No. 278. June 1821. 3 I Weight
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Weiglit of a cubic inch of distilled water \i\~\

a vacuum at the temp. 62", as opposed ^ , o.Af\')RA'if\

to weights ill a vacuum also, 252-722 C '

grains .

.

.

.

,

.

. . J
Consequently a cubic foot 62*3862 p. ^ . i.'-ntnccY

avoirdupois .. .. .. ••/'
Weight of a cubic inch of distilled water"^

in air at 62"^ of temperature with a mean VI. 2'4021S57
height of the barometer . . 252*456 g'J

Consequently a cubic foot 62*3206 p. avoir. 1. 1*7946314

And an ounce of water l-7329Scubicinches. 1. 0*2387924

Cubic inches in the imperial gallon 277*276 1. 2*4429124

Diameter of the cylinder containing a H , , o-qoiiQ
gallon at one inch high . . 1 8*78933/ '* ^'^'^-^^ »-

Specific gravity of water at diflerent temperatures, that at 62*^

being taken as unity.

70 0*99913
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Signs
. and VI.

Reduction. Diff.

000
496-2

39-24
28-86

18-47

8'06

24
25
26
27
27
28

42-00

3094
19-83

8-67

57-46
46-20

54-90

23-54
12-12

0-65

49-13

37-54

49-.

49-.

49-'

0-46

-35

43-

47-96

'

Signs

and VII.

Reduction. Diff.

39-16

5-94

32-49
58-80

24-86

50-68

2 10

16-28

41 60
6-68

31-531

56121
20-46!

44-57
8-41

3200
55-35

18-44

41-29

3-86

26- 19

48-47
10-08

31-62

52-92

14-70

33-91

52-83

11-50

29-87

4800

26-78

26-55

26-3 >

26-06

25-82

25-60

25-32

25-08

24-85

•24-59

24-34

2411

23-84

23-59

23-35

23-09

22-85

22-57

22-33
22-28

21-61

21-54
21-30

2106

2076
20-52

0-27

9-98

9-75

9-44

9-21

8-92

8-67

8-37

S-13

7-89

7-57

7-32

7-04

6-79

648

622

5-96

5-66

540
5-14

4-83

14-59

Vai.

10"

Obi,

1-80

1-80

1-81

1-81

1-82

1-82

1-83

1-84

1-84

1-85

1-85

1-86

1-87

1-88

1-89

1-90

1-90

1-91

1-92

1-92

1-93

1-93

1-94

1-94

1-95

1-95

1-96

1-96

197
1-97

II.

Signs

and VIII.

1-97

1-98

1-98

1-99

1-99

2-00

2-00

2-01

201
2-02

2-02

2-03

Reduction.

2-03

2-031

204
2-04

2-04

2-05

8 38-15

8 11-67

7 44-90

7 17-83

6 50-52

6 2292

5 .5506

5 26-90

4 58-49

4 29-80

4 0-82

3 31-58

3 2-08

2 32-31

2 2-26

1 31-97

1 1-37

30-54

1 59 59-43
1 59 28-06

1 58 56-43

1 58 24-55

1 57 52-38

1 57 19-98

1 56 47-31

1 56 14-40

1 55 41 21

1 55 7-77

1 54 34-08

I 54 015

1 53 25-94

1 .52 51 -.50

1 52 16-81

1 51 41-87

1 51 6-69

1 50 31-24

1 49 55-55

1 49 19-64

1 48 43-46

1 48 7-05

1 47 3041
1 46 53-53

Sicill* (). anil VT.— 1(1 vir.— iisiTus II

Diff.

24-8!

•25-11

25-38

25-64

25-94

26-21

26-48

26-77

2707
27-31

27-60

27-86

28.16

28.41

28.69

28.98

29.24

29-50

•29-77

3005
30-30

30-59

30-83

31-11

31-37

31-63

31-88

32-17

32-40

32-67

32-91

33-19

33-44
33-69

33-93

34-21

34-44

34-69

34-94
.35-18

35-45

35-69

35-91

1

36-18

36-41

:

36-64

36-88

37-12 —
nmi vn r:

< -
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TABLE continued.

I Long.
[Eclip.

/

8

10

20

30
40
50

9
10

20
30
40
50

10 o
10

20
30
40
50

11 o!

10!

20
30
40
50

1-:

Signs

and VI.-—

Reduction. DiiF.

39 U 66
40 255
40 50-37

41 3812
42 25-78

43 1538

10

20

30
40
50

10,

20

30
40
50

U o;

lOl

20!

30
40
50

o
10
20

30
40
50

44 0-90

44 48-34

45 35-69

46 -22-97

47 10-16

47 57-26

48 44-28

49 31-22

50 18-07

51 4-82

51 51-48

52 38-0,

53 24-52

54 10-90

54 57-18

55 43-36

56 29-44

57 15-42

58 1-30

53 47-0

59 3272
18-29

1 3-73

1 49-07

34-29

1940
4-41

49-29

3405
18-70

7 3-21

7 47-62

8 31-91

9 1606
10 010
10 44 01

47-89
47-82

47-75
47-66

4760

47-52

47-02

46-94
46-85

46-75

4666
46-56

46-48

46-38

46-28

46-18

4608
45-98

45-88

45-22

44-51

11 27-78

12 11-43

12 54 94
13 38-33

14 21-59

15 470

Var.

Obi.

Signs

and VII

Var
Reduction. Diff. qj^j"

2 22 18-89

2 22 33 18

2 -22 47-16

2 23 0-89

2 23 14-34

2 23 27-52

2 23 40-39

2 23 53-00

2 24 5-32

2 24 17-34

2 24 29- 11

2 24 40-56

2 24 51-75
2 25 2-64

2 25 13-23

2 25 23-56

2 25 33-57
2 25 43-33

2 25 52-7'

2 26 1-9,

2 26 10-81

2 26 1940
2 26 2770
2 26 35-6

2 26 43-39
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TABIiE continued.
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TABLE continued.

24 0;

lo'

20,

.30

4o;

SOJ

Si,a;rK

and VI. >

Sigus

I. and VI I.-

Long,
iicllp.

25 0|

10
20-

30i

40;

50:

Reduction. Diff

47 4-35

47 3903
48 13-54

48 47B1
49 21-93

49 55-80

50 29-50

51 2-97

51 36"24

5-2 9-30

52 42- 16

53 14-79

53 47-22

54 19-43

54 51-45

55 23-22

55 54-80

56 26-15

55 57-29

57 28-20

57 58-91

58 29-37

58 59-63

59 29-65

34-68

34-51

34 27
3412
33-87

33-70

33-47

33-27

3306
32-86

32 63

3202
31-77
31-58

31-35

31-14

30-91

30-71

30-45
30-26

30-02

29-59
29-36
-29- 11

28-89
28- 66

Reduction. ' Diff.

1-521 2 22 5I-12
2 22 56-86 i

2 22 22-30'

2 22 7-421

2 21 52-26:

2 21 36-80

14-26

14-56

14-88

15-16

15-46

Var.

[

01)1.

2-12

2-12

2 12

211
2 n
2-11

ri.

2 21 21-051

2 21 4-981

2 20 48-61

!

2 20 3l-95|

2 20 15-02

2 19 57-75!

I

llediiction.

32 11-2/

31 18-48

30 25 61

29 32-68

28 39
27 46-62

19 40-2)

19 -22-38

19 4-23

18 45-80

18 27-07

18 8-0'

2 17 48-71

2 17 29-09

2 17 920
2 16 48-98

2 16 28-4';

2 16 7-71

2 15 46-6-i

2 15 25-27

2 15 3-60

2 14 41-67

2 14 19-43

2 13 56-91

13 3408
13 11-00

12 47'61

12 23-94

12 000:

11 35-741

11 11-24!

17-83

18-15

18-43

18-73

1905

19-31

19-62

19-89

20-22

20-49

20-78

21-00

21-35

21-67

21-93

22"24

22-52

22-83

23-08

23-39

23-67

23-94
24-26

24-50

2-07

2-07

2-07

2-06

2-061

2-05|

2-05'

2-04!

2-04i
2-03;

2-03

2-02:
I

2-02;

2-0 ij

201I
2-OOi

2-00|

1-9Q

21 33-48

20 39-97
19 46-40

18 52-78

17 59-13

17 5-43

16 11-69

15 17-91

14 24-10

13 30-26

12 36-38

11 42-47

10 48-54

9 54-59

9 0-60

8 6-60

7 12-58

6 18-54

1-98

1-98

1-97

1-97

1-96

1-96

1-95

IV. -f and X.+

5 24-50

4 30-43

3 36\16
2 42-28

1 48-19

54-09
0-

Diff.

52-79

52-87

52-93

5300
53-05

53-13

5319
53-25

53-31

53-37

53-41

53-48

53-51

53-57

53'62

53-65

53-70

53-74

53-78
53-81

53-84

53-88

53-91.

53-93

53-95

53-99
54-00

54-02

54-04

54-04

54-07

54-07

54-08

5409
54-10

5409

Var.

ObL

II

0-49

0-47

0-46

0-45

0-45

0-42

0-41

0-39

0-38

0-36

0-35

034

0-33

0-31

0-30

0-28

027
0-26

0-25

0-23

0-22J
0-21

1

0-19

0-18|

0171
0-15

0-14

0-13

0-11

0-10

0-08

0-07

0-05

0-04

0-02

001
0-00

Signs

III.+ and IX.+

Long,
Eclip.

6

50

40
30
20
10

5
50
40
30
20

10

4
50
40
30
20

10

40
30
20
10

2

50
40
30
20
10

Lon
oft
E
if thJ
iciipj

Enter the Table vvith the Loiigitude of the Ecliptic as tlie Argument, and

t:ike out the correspoiuling leductioti, applying th.e correction for the variation

of the Oblicjnitv according as it is more or less than 2o'' 27' ^^1" . This Equa-

tion applied according to its sign to the Longit-iide of liic point of the

Ecliptic givcb the Sun's Right Ascension as required.

LXXXII. Van-
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LXXXII. Var'miionoflhs Q's R. A. and Dec/in:for 100" Di-

m'mution of ike Ol</i(juity of the Ecliptic.

Argu.

Long.
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Argu.
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Argu.

Long.
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]Vo/<?.—In whatever manner M. Burkhardt combined the ob~

servations of Lacaille, Mayer, Bradley, Le-Gentil, Maskelyne,

Piazzi and his own, he could never obtain more than 48", for the

SecuUir Variation of the Obhquity, he has concluded the Secular

Diminution cannot be greater than 50', he has never believed

thai it amounted to 52'';—Lagrange states the Diminution at

56'' per century; Laplace, and Delanibre in his Solar Tables,

52"-
! . In the 2d edition of Vince's Astronomy, from a mean of

the observations of Dr. Maskelyne and several other astrono-

mers, it is stated at 50' ; whereas Dr. Brinklev makes it 43"

only, ride Phil. Mag. vol. 56, p. 213.

Norfolk-street, Lynn Regis, J. UtTING.
June 4, 1821.

To the Editor of the Philosophical Magazine.

Lynn, June 5, 1821.

Di;.\R Sir,— I have sent you a supplementary Table*, con-

taining the Variation of the Sun's Right Ascension and Declina-

tion for 100 seconds Diminution of the Obliquity of the Ecliptic,

in preference '* to a Diminution of 60", after the example of

Mayer," as suggested by your Correspondent in the Philosophical

Magazine for last month (p. 395 of this volume) : for, in finding

the proportional parts of obliquities differing from that assumed

in the construction of the Tables, the operation of dividing by the

first term is unnecessary, and is in my Tables dispensed with :

attention only is required in pointing off the decimal places.

The error in the Table of the Variation of the Sun's Right Ascen-

sion in time cannot, at its maximum, exceed about one-tenth of

a second in a century : any further correction is therefore un-

necessary.

Such persons as choose to have the Tables copied for their use

can easily substitute the latter variations as the Diminution of the

Obliquity, for the Secular Variation originally inserted in the

Tables.
'

I remain, yours truly,

J. Utting.

* The Tablft alluded to, is that occupying the four pages immediately

preceding this letter.

—

^Edit.
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LXXXl II. On the Passage of the Comet of \S\9 across the Due
oftheSu72*-. By M.OiiiERs.

ixLL the elements itulieated this passage. Accordinp; to those

of Dirksen, the immersion was to take place at 17'' S& 34", and
the emersion at 2\^ 5' 37" on the 23th June 1819; the hours

were reckoned according to true time, Milan meridian. At 19*^

IS' ()" the centre of the comet was only removed from that of

the sun 2' 8". The aberration retards these phases 5' 31" and

the parallax half a minute for the observatories of Germany.
In the Ephemeris of Berlin for IS22, 1 concluded (says

M. Gibers) from the observation of M.dc Litidener, confirmed by

an observation made in Austria, that the comet had been invisible

on the disc of the sun ; but it is now proved that the sun was

not without spots at that epoch ; and if these spots were not re-

marked by the two observers to whom I have alluded, the coinet^

much more difficult to be seen, may also have escaped their no-

tice, although a more attentive or more piercing eye might have

been able to discern it. The following are incontestable proofs

of the existence of the spots.

(I). M. Schumaker, then at Altona, had determined the col-

limation of his Troughton's sextant several times in the course of

the month of June ; and among others, on the 25t!i at 20*'. He
recollects most positively of never having seen the sun without

spots. The glass of the sextant multiplied nearly ten times; it

is therefore not probable tliat one of these spots could be the

comet.

(2.) Professor Brandes at Breslau viewed the sim on the 26th

of June, a little before midday, with a glass of a thirty-fcur times

multiplying power, and he perceived a spot distinctly visible, al-

Uiost passing behind the disc, and precisely at the place where it

ought to have been according to the preceding observations.

This observation becomes important when compared with that

of Dr. Gruithuisen inserted in the Gazette Politique of Munich,

of the 12th of August 1819. According to the Meteorological

Journal of Dr. Gruithuisen, there were on the 26th of June, at

eight in the morning, two small spots without nebulosity near the

west limb of the sun. One also was seen in the midst of the

apparent disc. As well as he can recollect, the spot in the mid-

die was very small and undefined ; it is possible, therefore, that

this philosopher might have seen the comet on the disc of the

bun. Nevertheless doubts must still remain, until we learn that

some other observer has seen this black point, either forward

* Extracted from a Memoir by M. Olbers in the Ephemeris of Berlin

for 1823.
'

near
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near the south limb, or behind near the north limb, consider-

ing that spots have never been seen in the neighbourhood of

the poles of the sun. This spot in the middle appeared some-

what larger than double the size of the fourth satellite of Jupiter

;

it was not an old spot ; indeed, four days before M. Gruithuisen

hiad observed the following spots :

" Near the west limb a large spot with nebulosity.

" Towards the middle, but still a little to the west, three new
spots rather large, and some smaller ones.

*' And very near the east limb a small spot.

" The large spots in the middle were on the 26th of June near

the west limb, and had greatly diminished; that on the east

limb had disappeared ; at least it is certain that it had not ar-

rived at the middle of the jun in four days. It follows, that the

small black spot in the middle of the disc on the 2Gth of June
was a new spot, or the nucleus of the comet."

The observations of MM. Brandes and Gruithuisen appear to

indicate that between the 2.'^d and 28th of June none of the or-

dinary spots seen before or after that period had reached the mid-
dle of the solar disc; and the observation made at Hanover by

Professor Wildt, appears to confirm that made on the 26th of

June by M. Gruithuisen.
'? I observed the sun," says M.Wildt, "about the 26th of June,

one or two davs sooner or later, and I saw an undefined spot, of

which I still recollect the size and the situation. I believe it was
the comet I saw upon the sun; my observation was made towards

seven in the morning, and might have indicated the situation and
the size of the comet. It is perhaps the only time that I did not

commit my observation to writing; but the spot was so faint,

and so indeterminate, that it appeared to me of little interest.

It is truly to be regretted that the idea of a comet had not oc-

curred to me. The fact of not having written down my observa-

tion leads me to think that it must have been on the 26th of

June ; for I am aware of circumstances which might have de-

prived me of the opportunity on that day. If then the calcula-

tions of M. Olbers were confirmed by my observations, I should

be inclined to believe that it was the comet which I saw on the

sun's disc."

" I will not decide," adds M.Olbers," whether what MM.Grui-

thuisen and Wildt saw upon the sun (at the period of the passage)

was really the comet, or an ordinary spot. However, none of the

spots seen before the 26th of June could be on that day in the

middle of the disc ; and M. Brandes could not perceive at twelve

o'clock the spot observed at eight by M. Gruithuisen: these

two facts appear very remarkable. It is to be regretted, that

ihere has not been any decisive observation of a phsenomenon so

interesting
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interesting and so rare ; but it has appeared to me prop«r, never-

theless, to collect here all the observations on the holar disc made
on the 26th of June 1S19, of which I have been able to receive

an account."

LXXXIV. Electro-magnetic Experimen Is. By Mr. J. Vatvm.

J Dorset-street, May 17, 1821.

Sir, — If you are of opinion that the following arrangement

of Electro-magnetic Apparatus, and experiments performed with

it, are worthy of a place in your publication, they are at your ser-

vice. I au), sir, yours, &c.

J. Tatum.
To the Editor of the Phil. Mag.

Let A, B, C and D (fig. A, Plate IV) represent a copper ves-

sel about four inches by three, and about half an inch wide, in

which is inserted a plate of zinc z 2, similar to that of Professor

(Ersted, as described in your Magazine for January, page 46, ex-

cepting only that that was suspended by means of a loop of thread,

and this is supported by a fine point, at the bottom, and one at

the top of the copper vessel, so as to allow it to rotate freely

when put in action by a very small power. Let E, F, G, H and I

represent a copper wire soldered to the plate of zinc at E, and

continued toF, where it is bent at aright angle, and continued to

G, H, and I, where it is soldered to one side of the copper vessel.

Let the copper vessel be filled with diluted nitro-sulphuric

acid, and the following phaenomena will be observed.

1. On bringing the north pole of a strong magnetic bar under

the copper wire near G, the apparatus will be strongly repelled,

and rotate quickly on its axis.

2. If the south pole of the same bar be presented, the appa-

ratus will as quickly rotate by attraction.

3. On bringing the north pole above the wire near F, the

apparatus will rotate by attraction.

4. But on approaching the same part of the wire, with the

south pole of the magnet, the apparatus will rotate by repulsion.

5. If some fine iron filings be sprinkled or dropt on the wire,

or if a piece of j^aper containing such be brought under the same,

so as it may touch them, they will adhere to it in little clots.

This experimei-t succeeds if the wire be brass or platina.

6. If the north pole of a magnetic needle be brought under

the wire, it is violently repelled.

7. If the south pole be presented to the same part, it will be

attracted.

8, On
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8. On bringing the north pole above the wire, it is attracted.

9. But the south pole will be repelled.

A friend who called on me, to see the action of the apparatus,

observed, that if we should alter the position of the copper wire,

so as to enable us to bring a small needle between it and the

copper vessel, we sljould find that the under surface would either

attract or repel the needle, according to the position in which it

was held. Accordingly, on altering the apparatus, it was found

to answer what he anticipated.

The above apparatus is well calculated to show the rotatory

motion, as there is no twisting or untwisting of a thread, which

will alter by the addition of weight or moisture.

LXXXV. Notices respecting New Books.

A Treatise on Scrofula (to which the Jacksonian Prize for the .

year ISIS was adjudged by the Court of Examiners of the Royal

College of Surgeons) ; describing the Morbid Alteration it pro-

duces in the Structure of all the different Parts of the Body, and

the best mode of treating it, particularly in Children ; also its

Connection with Diseases of the Spine, Joints, Eyes, and Glands,

more especially of the Female Breasts, Testes, and Prostate

Glands ; with particular reference also to the most improved Plan

of treating Spinal Curvatures. To which is added, an Account

of the Ophthalmia, so long prevalent in Christ's Hospital. By
Eusebius Arthur Lloyd, Member of the Royal College of Sur-

geons in London, &cc. One volume Svo.

A Dissertation on Lime, and its Use and Abuse 1n Agriculture,

By Thomas Hornby. Svo. 2s.

The British Botanist ; or, a familiar Introduction to the Science

of Botanv. Fifteen Plates. r2rao. 7s.6d. ; volomed \0s. (id.

The Botanical Cultivator; or. Instructions for the Manage-
ment of Plants cultivated in the Hot-houses of Great Britain.

By Robert Sweet, F.L.S. 8vo. lO^. 6^.

A Manual of the Diseases of the Human Eye, intended for

Surgeons commencing Practice ; translated from the German of

Dr. Charles Hen. Weller, of Berlin. By G. C. Monteath, M.D.
2 vols. Svo.; with four coloured Plates representing 3/ diseased

Eyes. \L \0s.

Illustrations of the Great Operations of Surgery, Trepan, Her-

nia, Amputation, Aneurism, and Lithotomy. By Charles Bell,

F.R.S.E., containing 21 Plates. Large 4 to, 31. I5s.; coloured

5/. 5s.

A Treatise on the Medical Powers of the Nitro-muriatic Acid

Bath, in various Di^jcases. By Walter Dunlop, Surgeon. Svo. 2s.

A View
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A View of the Structure, Functions and Disorders of the Sto-

mach and Alimentary Organs of the Human Body ; with physio-

logical Observations and Remarks upon the Qualities and Effects

of Food and fermented Liquors. By T. Hare. 8vo. 12$.

A Treatise on the Epidemic Cholera of India. By James
Boyle. 8vo. 5s.

Practical Observations on those Disorders of the Liver, and
other Organs of Digestion, which produce the several Forms and
Varieties of the bilious Complaint. By Joseph Ayre, M.D. 85. Qd.

A Description of Surgical Operations originally peculiar to the

Japanese and Chinese, and by them denominated Zin King; now
introduced into European Practice, with Directions, &c. By
J. M. Churchill, Surgeon. 4s.

Familiar Lessons on Mineralogy and Geology. By J. Mawe.
r2mo. 5s.

PreparingJor Publication.

The First Volume (dedicated by Permission to His Majesty) of

A General History of Birds, by John Latham, M.D. F.R.S, to

be completed in Ten Volumes, demy 4to, with at least ISO co-

loured Plates, is intended to appcor in a few days, and the

succeeding volumes at intervals of about three months.

The Principles and Doctrines of Assurances, Annuities on Lives,

and of Contingent Reversions, stated and explained. By W.
Morgan, Esq. F.R.S. Actuary of the Equitable Life Insurance

Office.

An Account of the Fossils of the South Downs ; or Outlines of

the Geology of the South-eastern Division of Sussex ; in Royal

4to ; illustrated by numerous Engravings. By Mr. Mantell, of

Lewes.

A Journal of a Residence in the Burhman Empire, and parti-

cularly at the Court of Amarapoora. By Capt. Cox.

The Conchologv of the British Islands ; a splendid work in

4to. By Dr. Tur'ton. With 19 Plates.

The Parent's Medical and Surgical Assistant; intended for the

use of the Heads of Families, parochial Cfergymen, and others;

affording familiar and popular Directions for the Management of

the sudden Illness and various Accidents that require a prompt

and judicious Treatment, and will not admit of the delay neces-

sary for procuring advice. By Thomas Ayre Bromhead, M.B.
Christ's College, Cambridge. In a small volume.

John Ayrion Paris, M.D. Fellow of the Royal College of Phy-

sicians, and John S. M. Fonblanque, Esq, Barrister at Law, have

in considerable forwardness a work to be comprised in one volume

in Svo, and entitled "Medical Jurisprudence." It will compre-

hend Medical, Chemical, Anatomical and Surgical Investigations,

apj)licable to Forensic Practice, for the Instruction and Guidance

of
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of Coroners, Magistrates, Counsel, and Medical Witnesses: with a

copious Appendix of Statutes, Cases and Decisions.

A Treatise of tlie Principles of Bridges by Suspension, with Re-

ference to the Catenary, and exemplified by the Cable Bridge

now in jjrogress over the Strait of Menai. In it the Properties

of the Catenary will be fully investigated, and those of Arches

and Piers will be derived from the Motion of a Projectile. It will

contain practical Tables, a Table of the Dimensions of a Ca-

tenary, and Tables of the principal Chain, Rope, Stone, Wood
and Iron Bridges, with the Dimensions of them, erected in dif-

ferent Countries.

LXXXVI. Proceedings of Learned Societies.

ASTRONOMICAL SOCIETY OF LONDON.

June 8. A HIS Society met for the last time this sessions, when
several letters were read from foreign astronomers detailing some
interesting particulars in the science. A communication was also

made from the venerable president (Sir Wm. Herschel) of a new
list of double stars. A paper was then read, from the Rev. Dr.

Pearron, relative to his prismatic eye-piece ; being, in some
measure, a continuation of his former papers on this subject.

—As this Society are now printing their Transactions, we shall

abstain from noticing any further particulars : since the papers

themselves will, in a short time, be before the public.

The Society has adjourned to Friday, November 9th.

PHRENOLOGICAL SOCIETY OF EDINBURGH.

This Society has just published a Report of its proceedings

since its establishment on the 22d of Feb. 1820, to the clohc of

the second Session ofi the 23d of April 1821, of which the fol-

lowing is a pretty copious abstract :

" The existence of this Society implies a belief in the members,

that the brain is-'the organ of the mind, and that particular parts

of it are the organs of particular mental faculties ; and that these

facts afford a key to the true philosophy of man. Tl\e Society

is aware of the opposition which the doctrines have met with,

and of the ridicule which has been cast upon them ; but they

know also, that in all ages a similar reception has been given to

the most important discoveries ; which, nevertheless, have in time

prevailed.
*' The propositions that Consciousness reveals nothing in regard

to the seat or distribution of the organs of the mind, and Dissec-

tion nothing in regard to the functions of the brain, are so ob-
Vol. 67. No. 278. June 1821, 3 L viously
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viously true, that they admit of no dis})ute. Nevertheless, philo-

sophers on the mind, in conducting their inquiries, have relied

too much on mere mental reflection ; while physiologists, in

seeking to discover the functions of the brain, have resorted too

exclusively to dissection. These facts explain the past and pre-

sent ignorance of mankind in general, on these interesting points

in the philosophy of man ; and point out, in the clearef^t man-
ner, the necessity of resorting to a new method of inquiry, that

more perfect information may be obtained. Dr. Gall was the

first to introduce the mode of comparing mental manifestations

with cerebral development; and this method has led to discoveries

which could never have been attained bv the means previously

employed. By this mode of philosophising, the Phrenologist has

attained knowledge in place of ignorance, and system in place of

hypothesis, in many points highly important in the philosophy

of the mind, and the physiology of the brain ; and while he per-

ceives, with a mixture of pity and regret, the determination with

which many sensible men adhere to the former defective systems,

he feels a perfect conviction that the new method requires only

to be studied to be highly appreciated; and that as it becomes
known the present opposition must disappear. The ridicule with

which the new doctrines are pursued gives the Society no un-

easiness. They have experience for their warrant ii) saying, that

it is uniformly in the ratio of the ignorance of him from whom
it proceeds ; and they know that no enlightened individual ever

compared mental manifestations and development of brain, with

a serious desire to discover the truth, who found it possible to

continue to scoff. Those who made the discoveries of Galileo

and Newton objects of their wit, appear now to have been shal-

low-minded indeed ; and those who have found subjects of ridi-

cule in the constitution of their own nature, will probably be

judged by posterity to have been not more profound. The Phre-

nologist knows that the organization and functions of the brain

are as independent of human belief as the motions of the globe.

Individuals, therefore, may scoff at the doctrines of phrenology,

and think them too ridiculous to merit an inquiry: but the So-

ciety are convinced, that nevertheless every human being will

continue, althougl) unconsciously to himself, to manifest his fa-

culties, by means of different parts of the brain, and with a power

corresponding to their size atid activity; and that mankind at

large will believe the fact, as they did the revolution of the globe,

whenever they turn their attention to the evidence. The Society,

therefore, hold the principles of Phrenology as no longer subject

to doubt ; and while they recommend an attention to the subject

to every reflecting and virtuous individual, who considers a know-

ledge of himself and of human nature as an ol)jeet of importance,

thev
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they conceive themselves called upon to direct their own efforts

rather to enlarge and apply the truths which Phrenology reveals,

than to strengthen the evidence on which the general principles

rest."

During the first season the following Essays were read :

" An Essay accounting for the Rise and Progress of Society, on

Phrenological Principles, illustrated by Casts of the Skulls of In-

dividuals of a Variety of Nations, in different Stages of Civiliza-

tion; by Mr. G. Combe.
*' On tire different Species of Philosophy, and on the Facilities

afforded by Phrenology for the Study of Man ; by the Rev. David

Welsh.
" On the Connection betwixt the Mind and the Brain ; by Mr.

, Jiimes Brownlee.
" On Insanity, as illustrated by Phrenology. By Mr^ Andrew

Combe.
" On the Relation betwixt Metaphysics and Phrenology ; by

Mr. William Ritchie.

" On the Principles of Dramatic Compositions, as illustrated

by the Views of the human Mind afforded by Phrenology ; by
Mr. G. Combe.
" Miss Clara Fisher, a child of nine years of age, having ap-

peared on the Edinburgh stage, and exhibited great and preco-

cious talent, the Society, through the kind permission of her father,

procured a cast and a drawing of her head ; and on 30th June,

these, along with an analytical account of her mental manifesta-

tions, were presented to the Society by a Committee appointed

for the purpose.
" On the Advantages to be derived from studying Man on

Phrenological Principles ; by the Rev. A. Stewart.
** August 1st, A Collection of Skulls of the lower Animals was

presented and examined, and the Correspondence betwixt their

Instincts, and the Development of their Heads, was pointed out,

BO far as known ; by Dr. Robert Willis.

*' This terminated the first session of the Society, which du-

ring this period consisted of ten members : the meetings were
adjourned till November in the same year."

*' During the second session, the following Essays were read:
*' 1. An Explanation of some Differences in Taste, on Phre-

nological Principles ; by Sir G. S. Mackenzie.
'' 2. On the Causes of the Imperfection of Metaphysical Sci-

ence, and on the Means of removing them ; by Mr. G. Combe.
*^ 3. Phrenological Observations on Haydon's Picture ofChrist's

Entry into Jerusalem ; by Sir G. Mackenzie and Mr. A. Bu-
chanan.
" 4. On the Talents of eminent Men, as illustrated by their

3 L 2 cerebral
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cerebral Development; anrl, in particular, on the Genius of certain
living Characters whose Developnient is known ; by Mr. A.Bu-
chanan.
" 5. Further Observations on the Progress of Civilization in

different Nations, as illustrated by Casts of their Skulls ; by Mr.
G. Combe.

*' 6. On the Tendency which Phrenology is supposed to have
towards Materialism, and on the Means which it affords of ac-

counting for the Diversity of Characters and intellectual Endowr-
ments observable among Mankind ; by Mr. Brownlee.
" 7. On Dr. Tliomas Brown's System of Metaphysics and

Morals, as connected with Phrenology; by Mr. Ritchie.

" 8. Observations on Mr. Owen's Plan for banishing Vice and
Misery from Society, as affected by the Doctrine of innate Dis-

positions, and on the other Means which remain of improving the

Condition of the human Race ; by Mr. G. Combe.
" One of the most obvious truths in the philosophy of man is,

that the character and conduct of individuals are the results of

their innate dispositions and talents exercised by themselves, and
modified by the'fKcumstances in which they are placed. It fol-

lows from this principle, that crimes arise from unfortunate na-

tural dispositions ; from neglected education ; from the influence

of unfavourable circumstances ; or from the joint action of all

these causes. The causes of crimes must be known before ef-

fectual measures can be adopted for their prevention ; and hence

it becomes an important ot)jcct to discover, in what respect, or

to what extent, the actions of criminals arise from natural ten-

dencies, and to what extent from excitement produced by the

circumstances in which they are placed. The first of these in-

quiries has hitherto been altogether neglected, from the impos-
sibility experienced of attaining philosophical knowledge upon
the subject ; and while the first is unknown, any opinion formed
upon the second must necessarily be imperfect. Phrenology

affords the means of overcoming the difficulties of attaining in-

formation respecting the natural dispositions. The natural energy

of the propensities, sentiments, and intellectual faculties, is in

proportion to the size and activity of the organs, and these can
be ascertained bv observation.

*'Tlie Society, therefore, with the view of ascertaining the spe-

cial combination of mental faculties, which exposes individuals

jnost particularly to the temptation of committing crimes, have
endeavoured to procure casts of the heads and skulls of as many
criminals as possible. Reports on the conduct and development
of four individuals of this description, illustrated by casts of their

heads^ wei-e read to the Society.

« The
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" The following reports and notices have also been read :

** Report on the Skull of King Robert Bruce, with Observa-

tions on the Character which it indicates, compared with his

History; by Mr. James Law.
" Observations on the Talents of several distinguished Indivi-

duals, as indicated by the Development of their Heads, shown in

their Portraits produced to the Society ; by Mr. James Stewart.

" Historical Notice of early Opinions regarding the Functions

of the Brain ; by Mr. W. C. Trevelyan and Mr. George Combe.
" Notice of Cardan, the Philosopher, and of some Peculiarities

of his Character, indicating a particular Endowment of several

Faculties; by Mr.W. C. Trevelyan.
" No object is more interesting to Society, than the allotment

of particular professions or occupations to individuals most fitted

by nature to pursue them with advantage. Phrenology, by means
of the cerebral development, affords a powerful help for discover-

ing the natural dispositions and talents of individuals. The chief

xiifficulty which remains, is to predict the effects of particular

combinations of the primitive powers, and of particular modes of

education upon them. Experience only can lead to certain know-
ledge upon these points; but experience can be obtained only

by experiment and observation. The Society, therefore, by the

kindness of a lady, who takes an interest in the science of Phre-

nology, has been made acquainted with the case of a girl of- nine

years of age, selected for education to a particular pursuit, on
account of her cerebral development appearing eminently to fit

her for such an avocation. A cast of the head has been made,
and a report of her development and endowments at the time

when her instruction commenced, has been placed among the

records of the Society; and time will show how far the anticipa-

tions formed have been well or ill founded. It is three months
since the course of instruction was begun ; and hitherto the indi-

cations have surpassed, rather than fallen short of, the expecta-

tions entertained."

A list of the Members composing the Society is attached to

the Report: ordinary Members forty-two; honorary Members
three ; corresponding Members five.

CEYLON LITERARY SOCIETY.

A Society for investigating the Natural and Civil History, Geo-
graphy, &c. of Ceylon, was established under the patronage of

the Hon. the Lieutenant Governor, at a meeting of Gentlemen of

His Majesty's service, civil and militar,y, held at the King's House
in Colombo, the 11th of last Decem.ber. The objects to which

the attention of the Society seem principally to be directed are :

1st. " The Geography, Geology, and Mineralogy of Ceylon.
'

2dlv.
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2(lly. " Its Botany, perhaps the ricl^st and least exhausted of

any in the world. In this branch the history of the Cinnamon
tree, the various Palms so important to the sustenance of the

people, the Rice, and the numerous other kinds of grains culti-

vated in the island ; and modes of improving agriculture, well

deserve very particular investigation.

3dly. '• The Fishes of Ceylon, so various and yet almost unde-

scribed ; its Conchology, in which the Trincomalee and Manar
districts particidarly are so abundant, its Quadrupeds, Birds, In-

sects, and Am])hibia including Serpents, afford subjects highly

in>portant for consideration.

4thly. " For the study of the Civil History, Language and
Customs of the People, the facility of communication with the

Kandyans offers advantages not hitherto etijoyed ; and as the

active curiosity of the Members will probably furnish to the So-

ciety much to illustrate the antiquities and topography of the

country, as well as the other points to which its labours will be

directed; the establishment of a Museum, which is proposed as

part of the system, will serve to briiig together specimens appli-

cable to all these various heads, contributions to which are earn-

estly solicited from the public at large.

" The Fund to be raised by the Subscription of the Members,
will be applicable to the hire of a house for the meetings of the

Society, and for its Museum (unless it should please Government
in patronage of the plan to assign it a building gratuitously for

these purposes)."

The Society at its first meeting could boast of no less than fiifty-

one Members, all emulous for the success of the Institution.

The Hon. Major-General Sir E. Barnes, the patron, was elected

President. The Hon. Sir Hardinge Gifford ; the Hon. Sir

Richard Ottley; the Hon. R. Boyd, Esq. ; the Hon. J. W. Car-
rington, Esq. ; the Hon. and Venerable Dr. Twisleton and Dr.

Farrell were elected Vice-Presidents ; and the following gentle-

men were named as a General Committee for managing the

concerns of the Society, till the first meeting in 1822 (the Com-
mittee thenceforward to be elected annually), viz.

Lieut.-Col. Wright; Lieut. -Col. Walker; Dr. Dwyer ; W.
Granville, Esq. ; A. Moon, Esq. ; G. Tumour, Escj. ; J. Deane,

Esq. ; Major Delatre ; J. G. Forbes, Esq. ; Rev. C. Lyon ; H. A.

Marshall, Esq.; Lieut. Gascoigne j Rev. J. G. Glenie ; Lieut.-

Col. Hamilton; Lieut. Thompson.
This General Committee divides itself into three Sub-com-

mittees of five Members each; viz. 1st, of Natural History and

Agriculture ; 2dly, of Geology, Mineralogy, and Geographyj

3dly, of Civil History, Languages, and Antiquities.

Natives of respectability are eligible as honorary Members.
LXXXVI. In-
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LXXXVII. Intelligence and Miscellaneous Articles.

J Chatham, June 2, 1821.

Sir, — If any of the readers of the Philosophical Magazine
will favour me with the following information, I shall feel much
obliged.

Suppose a floating body of a cubical form, one-third of which
is above water. Where is the point situated, by which it can be

moved in a horizontal direction with the least effort? If this

subject has been noticed by any writer, under what title is it to

he found? By inserting this, and the answer, if it is favoured

with one. In your very, valuable miscellany, you will much oblige

Your most obedient servant, <kc.

To the Editor of the Phil. Mag. J. K. K.

LARGE REFLECTING TF.LESCOPE.

Mr. J. Ramage, of Aberdeen, has constructed a 25 feet reflect-

ing telescope, the speculum of which is 25 feet focal length, and
15 inches diameter, bearing magnifying powers from 50 to 1500.

This is the largest telescope of the kind ever made, except Sir

W. Herschel's. The mechanism by which the observer and the

instrument are moved, is simple and well contrived.

TRAVELLERS.
An English traveller of the name of Cochrane has reached

Irkutsk on foot, on his road to America, by the north-east pro-

montory of Asia. On the I3th of September last, he had tra-

velled SOOO versts in 123 days entirely on foot. He sleeps in the

open air, and wears nankeen breeches-

Mr. Campbell, the Missionary, has returned from a second

journey in South Africa. On this occasion he penetrated SOO
miles from Cape Town, a greater distance than any other tra-

veller had before penetrated, and considerably beyond Latakoo.

He has discovered several large towns; some containing 10,000

or 12,000 inhabitants. The people were found friendly and

docile, possessing some skill in the manufacture of pottery, in

smelting of iron, and other arts, and so intelligent as to know the

value of and wish for the introduction of better informed artizaus.

Thev likevvise desire to have missionaries sent among them.

Messrs. Waddington and Hanbury, two of our adventurous

countrymen who have visited Upper Egypt, may be expected in

England by the en;l of this year. They are said to have disco-

\'ered the citv of ancient' Meroe, spoken of by Herodotus, lib. ii.

cap. 29 ; by Diodorus Siculus, i. 33; by Sirabo, xvii. ; and by

Josephus, ii. 10. It was anciently called Saba, which name was

changed to that of Meroe by Cambyses, in honour of his wife or

sister. native
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NATIVE OXIDE OF CHROME *.

The combinations of this metal with two others, namely lead

and iron, under different forms, have for some time found a place

in our catalogues of minerals, A place must now also be made
for chrome itself in that division of mineralogical systems which
is allotted to the metals. I am not aware at least, that the oxide

of chrome has yet been found by any one in a native state ; cer-

tainly it has not been enumerated in any system of mineralogy.

I have recently discovered it here in Shetland, in the island of

Unst. It is found in cavities in the chromate of iron, which
abounds in this island, so as, for the space of many miles, to be

scattered over the surface of the ground, arid even to be used in

common with the loose stones which it accompanies in the building

of dykes.

This oxide is easily recognised by its beautiful green colour,

and does not seem to differ from the green oxide produced in our

laboratories by the action of heat. In some places it is merely

diffused through the fissures of the ore ; in others it occupies

cavities resembling those of the amygdaloids. It is sometimes
found in a powdery form ; but at others it is compacted into a

solid substance, bearing the marks of a crystalline structure, and
somewhat translucent. Although it appears to be in abundance,

when the specimens that contain it are broken, that effect is only

the consequence of the brilliancy and contrast of its colour with

the black and dark gray of the surrounding chromate of iron. It

would be very difficult to collect many grains of it in a separate

state from any of the fragments of the black ore which I ex-

amined.

The green oxide is accompanied by a yellow oxide of chrome,

in cavities generally distinct from it, but sometimes intermixed,

and in somewhat less abundance. This latter is more generally

in the form of powder than the green. As the green oxide of

chrome changes to yellow by heating it, M. Vauquelin appears to

think that these are distinct oxides ; but this point does not seem

to have as yet been very satisfactorily examined. For the present

purposes it will, at any rate, be more convenient to consider them
merely as varieties of one mineral species. Those mineralogical

writers who are desirous of increasing the number of species may
easilv follow a different course.

The mineral distinction of the oxide of chrome may be com-
prised in the following terms:

Oxide of Chrome.—This mineral is of a bright grass green co-

lour, or else pale yellow ; and is found either in a powdery or a

compact form. In the former case, the aspect is dullj in the

* .Toiirnnl of Science, No. 21.

^ latter.
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latter, the lustre resembles that of compactly crystalUzecl lime-

stone, or marble. It either invests surfaces, or fills cavities in

chromate of iron.

Its specific gravity has not been examined. It is soluble

boiling in the alkalies, and communicates to them a green colour^

but the solution is decomposed by further boiling, and the oxide

is precipitated. By this character, and by its communicating a

green tinge to glass, before the blow-pipe, it may be recognised

and distinguished. It occurs in Unst, one of the Shetland isles.

Lest your readers should conceive that I had fallen into an
error, in describing this mineral as new, I ought to add to this

communication, that the oxide of chrome, described in Monsieur

Lucas's arrangement of minerals, is a very different substance,

and, I may add, improperly named. I need not quote from a

book which is in the hands of many mineralogists. It is sufficient

to remark, that his mineral is a compound substance, into which
the oxide in question enters only as an ingredient. It would be

proper that its name should be changed, to prevent confusion j

the right of possession is clearly in the present substance.

I am yours, &c.
Shetland, August 1820. J. MacCulloCH.

CURIOUS GEOLOGICAL FACTS.

The following curious fact was stated in the Quarterly Re-
view, No. 43, p. 52, in an account of the quarries of marble

whence the blocks are taken for the construction of the Plymouth
break-water :

" The quarries are situated at Oreston, on the eastern shore

of Catvvater ; they lie under a surface of about twenty-five acres,

and were purchased from the Duke of Bedford for 10,000/.

They consist of one vast mass of compact close-grained marble,

many specimens of which are beautifully variegated; seams of

clay however are interposed through the rock, in which there are

also large cavities, some empty, and others partially filled with

clay. In one of these caverns in the solid rock, fifteen feet wide,

forty-five feet long, and twelve feet deep, filled nearly with com-
pact clay, were found im-bedded fossil bones belonging to the

rhinoceros, being portions of the skeletons of three different ani-

mals, all of them in the most perfect state of preservation, every

part of their surface entire to a degree which Sir Everard Home
says he had never observed in specimens of this kind before. The
part of the cavity in which these bones were found was seventy

feet below the surface of the solid rock, sixty feet horizontally

from the edge of the cliff where Mr. Whitby began to work the

quarry, and one hundred and sixty feet from the original edge by
the side of the Catwater. Every side of the cave was solid rock

:

the inside had no incrustation of stalactite, nor was there any ex-

Vol. 57. No. 278. June 1821. 3 M ternal
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ternal communication through the rock in which it was imbedded,

nor any appearance of an opening from above, being inclosed by

infiltration. When, therefore, and in what manner these bones

came into that situation, is among the secret and wonderful ope-

rations of nature, which will probably never be revealed to man-
kind."

Professor Silliman having given a place to the foregoing in

his American Journal of Science, No. 5, subjoins to it the fol-

lowing extract, translated from Count Bournon's Mineralogy,

as a fact still more interesting :

" During tlie years 1786, 7, and 8, they were occupied near

Aix in Provence, in France, in (juarrying stone for the rebuilding,

upon a vast scale, of the Palace of Justice. The stone was a

limestone of a deep grey, and of that kind which are tender when
they come out of the quarry, tut harden by exposure to the

air. The strata were separated from one another by a bed of

sand mixed with clay, more or less calcareous. The first which

were wrought presented no appearance of any foreign bodies
;

but, after the workmen had removed the first ten beds, they were

astonished, when taking away the eleventh, to find its inferior

surface, at the depth of forty or fifty feet, covered with shells.

The stone o^' this bed having been removed, as they were taking

away a stratum of argillaceous sand, which separated the eleventh

bed from the twelfth, they found stumps of columns and frag-

ments of stones half wrought, and the stone was exactly similar

to that of the quarry: they found moreover coins, handles of

hammers, and other tools or fragments of tools in wood. But
that which principally commanded their attention, was a board

about one inch thick and seven or eight feet long ; it was broken

into many pieces, of which none were missing, and it was possi-

ble to join them again one to another, and to restore to the

board or plate its original form, which was that of the boards of

the same kind used by the masons and quarry men: it was worn

in the same manner, rounded and waving upon the edges.

" The stones which were completely or partly wrought, had

not at all changed in their nature, but the fragments of the board,

and the instruments, and the pieces of instruments of wood, had

been changed into agates, which were very fine and agreeai[)ly co-

loured. Het'e then (observes Count Bournon) vve have the traces

of a work executed by the hand of man, placed at the depth of

fifty feet, and covered with eleven beds of compact limestone

:

every thing tf'nded to prove that this work had been executed

upon the spot where the traces existed. The presence of man
had then preceded the formation of this stone, and that very con-

siderably, since he was already arrived at such a degree of civili-

zation that the arts were known to him, and that he wrought the

stone and formed columns out of it." agri-
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AGRICULTURE.

Major-General Beatson, a practical and experimental agricul-

turist, has addressed his phxn of culture to the farmers of the

three kingdoms, and has made a'n estimate of his expenses in

cropping 29 acres of vvi)eat at Knowle Farm, near Tunbridge

Wells. He states that his practice has proved, that the cheap

and universal manure of clay-ashes on calcined or roasted soil,

with the stubbles, &c. on the land, is sufficient and preferable for

corn crops on stiff soils, and much other land, to lime or dung,

and may be applied at the expense of 20^. an acre, instead of

the Sussex and Hampshire practice of lime and marl at 11., and

of dung or other manures of an ei}ual or greater cost. He has

also invented a new imj)leinent of much power, and various ap-

plication to the soil, as a general substitute for the ploughs and

harrows in common use. This instrument pulverises the soil,

and prepares it for corn crops, with one horse instead of four,

and will go over three acres a day at an expense of lOi. \d. to

II5. Ad. per acre only. He recommends the disuse of naked

summer fallows in almost all cases. The whole expense of his

cultivation for wheat, in rent, taxes, seed, cattle, labour, and

manure, for the present year, is only 5/. an acre; and his crop

of wheat, allowing onlv 20 bushels an acre, instead of 30 to 40,

as last harvest, will cost no more than 403'. a quarter. The cost

of growing an acre of wheat in Sussex has been stated to be

16/. In Yorkshire 120 bushels of bones, at 2^. (\d. a bushel,

have been applied to one acre of land, to force crops of 32 to

35 bushels. In 1815, Mr. James Buxton, in evidence before the

Mouse of Common;*, showed, in three statements, that the aver-

age expense for an acre of wheat in Essex was 14/. 155. \\d.

Lord Nugent, in his letter to Mr. Baker, in December last, writes,

" Farmers are suffering, not because the produce is too cheap,

but because the means of raising it are too dear;" and adds

—

*' the more cheaply the food of man can be supplied, surely the

letter^ if it be sold at a rate which will afford a fair return to him
who grows it." General Beatson, from all his experience of

practice, is thoroughly convinced of the advantages of his method
over the old Sussex plan, with which he particularly contrasts

it ; and he appeals to the facts and result of the expense of his

cultivation, and the }>roduce of his land, and its condition, at the

next harvest, of which the observation and the proofs will 1 e pal-

pable. A crop of wheat of average produce, compared w!th si-

milar soils, and grown at a cost of 40y. a cjuarter, differs widely

from the common claim of SOj>. for a nmunerating price, and
the limit of protection fronv foreign iiiijoit; particularly when
the very moderate produce of only 20 bus!. els an acre is calculated.

. 3 M'2 The
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The Indian and Chinese methods of well pulverising, without

turning the soil, may, it is thought, be practised with success to

a great extent in Britain. One ploughing for wheat, though he
has not considered it vecessnry, has been adopted this year ; and
ridge-pioughing in the winter, for the spring crops, which keeps

the land dry, and exposes it to the action of the air and frost.

The wheat stubbles, with a few faggots, have been used in burning

a considerable breadth of soil. By using the wheat stubble as

fuel, 30 to 35 loads o{ soil and stubble ashes have been made per

acre on the land. The same stubble, had it been collected and
carried at a great expense from the laiid, would not have yielded

more than 10 loads of dung from the dung-heap. Besides the

oeconomy of making manure in the field on which it is to be laid,

the operation of raking out the roots tends to clear the land

much; and it may in this manner, with the new implement, be

made, in a very short time, as clean as a garden. None can con-

tend that oeconomy in the processes of cultivation is not the best

means for completely relieving the agriculturist from the weight

of that load that now oppresses him.

CANAL BETWEEN THE ATLANTIC AND EACIFIC.

[From the National Intelligencer.]

Among many advantages of a commercial nature which would

infallibly spring from the emancipation and attendant independ-

ence of South America, the greatest perhaps of all has hitherto

been little noticed. The most momentous event in favour of the

))eaceful intercourse of nations, which the physical circumstances

of the globe present to the enterprise of man, is the formation

of a navigable passage across the isthmus of Panama. It is

remarkable, that this magnificent undertaking, pregnant with

consequences so important to mankind, and about which so little

is known in this country, is so far from being a romantic and

chimerical project, that it is not only practicable but easy. The
river Chagre, which fails into the Atlantic at the town of the

same name, about 1 8 leagues to the v.-estvvard of Porto Bello,

is navigable as far as Cruzes, within five leagues of Panama.

But though the formation of a canal from this place to Panama,
facilitated by the valley through which the j^resent road passes,

appears to present no very formidable obstacles, there is still a

better expedient. At the distance of five leagues from the mouth
of the Chagre, it receives the river Trinidad, which is navigable

to Embarcadoro, and from thence to Panama is a distance of

SO miles, through a level country, with a hue river to supply

water for the canal, and no difficulty whatever to counteract the

undertaking.—The ground has been surveyed; and not the prac-

ticability onlv, but the facility of the work completely ascertained.

The
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The important requisite of safe harbours, at either extremity of

the canal, is also supplied to the utmost extent of our wishes.

At the mouth of the Chagre is a fine bay, which received the

British 74-gun ships in the year 1/40, when Captain Knowles
bombarded the Castle of St. Lorenzo ; and at the other extremity

is the famous bay of Panama. Nor is this the only expedient for

opening the important navigation between the Pacific and At-
lantic Oceans. Further north, is the lake of Nicaragua, which
by itself almost extends the navigation from sea to sea. Into the

Atlantic Ocean it falls by a navigable river, and reaches to within

three leagues of the Gulf of Paparavo in the Pacific.

Can we refuse to dwell for a moment upon the prospects which
the accomplishment of this splendid but not difficult enterprise

opens to the United States, as well as to Europe ? It is not merely

the immense commerce of the western shores of South America,
extending almost from pole to pole, that is brought, as it were,

to our very doors ; but immense would be the traffic which would
immediately begin to cover that ocean denominated Pacific. All

the riches of India and China would move towards America. The
riches of Europe and America would move towards Asia. Vast

depots would be formed at the great commercial towns, which
would immediately arise at the two extremities of the central

canal.

And is it too much to hope that China and Japan themselves,

thus brought so much nearer the influence of American and Eu-
ropean civilization, much more constantly and powerfully subject

to its operation, would not be able to resist the salutary impres-

sions, but would soon receive important changes in manners, arts,

ideas, and institutions ? The hope rests on such strong founda-

tions, that it seems to rise, upon contemplation, even to a cer-

tainty! And what results might not be expected for the whole
of Asia, that vast proportion of the earth, which in its most fa-

voured parts has been, during all the latter ages, condemned to

demi-barbarism and the miseries of despotic power! It may,
however, be considered as certain, that South America, which
stands so much in need of industrious inhabitants, would receive

hosts of laborious Chinese, who already are to be found in all

parts of the Eastern Archipelago in quest of employment and of

food. These are a few of the results which there is reason to

expect from a regulation of the affairsof South America. ' Tem-
pora muianlur, et ?ios mutamur in illis.' F. M.

FOSSIL CROCODILE.

The following is an extract of a letter from M. Cuvier to the

Roval Academy of Sciences at Caen, returning thanks for a well

execut^^ model which it had sent that learned anatomist of a
fossil
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fossil crocodile lately discovered in the neighbourhood of that

city.

'* It is now certain that this crocodile is of a species quite pe-

culiar, and different not only from all living crocodiles, but from
all fossil crocodiles hitherto discovered. The only one which
comes near it, is that dug up near Pappenheim, and which is

preserved in the Cabinet of the Royal Academy of Bavaria."

A LIZARD FOUND IN A MILL-STONE.

A short time since, as David Virtue, mason, at Auchtertool, a

village four miles from Kirkaldy, in Scotland, wfjs dressing a

barley mill-stone from a large block, after cutting away a part,he

found a lizard imbedded in the stone. It was about an inch and

a quarter long, of a brownish yellow colour, and had a round

head, with bright sparkling projecting eyes. It was apparently

dead, but after being about five minutes exposed to the air it

showed signs of life. One of the workmen, very cruelly, put snuff

in its eyes, which seemed to cause it much pain. It soon after

ran about with much celerity; and after half an hour was brushed

off the stone and. killed. When found, it was coiled up in a round

cavity of its own form, being an exact impression of the animal.

This stone is naturally a little damp ; and about half an inch all

round the lizard was a soft sand, the same colour as the animal.

There were about 14 feet of earth above the rock, and the block

in which the lizard was found was 7 or 8 feet deep in the rock
;

so that the whole depth of the animal from the surface was 21 or

22 feet. The stone had no fissure, was quite hard, and one of

the best to be got from the quarry of Cullaloe—reckoned perhaps

the best in Scotland.

LUSUS NATURiE.

A person of the name of Robinson, has obtained and brought

to New York, from the Indian country near Mackinac, an Indian,

having in each arm and leg more than double the number of

joints ordinarily allowed to man by Nature. This extraordinary

being is in a measure helpless, and unable to stand, yet he has

discovered a contrivance by which he obtains locomotion—this

is a large wooden bowl, in which he rolls himself along with con-

siderable facility when on a smooth and level surface. This In-

dian is said to be quite intelligent, speaking the tongues of three

or four different tribes, and conversing fluently in the common
French of the country.

Mr. Robinson mentions that he saw, while in the Indian coun-

try, what he deems a far greater curiosity. This is an Indian,

whose body is thickly covered with long hair. The hair on the

outside of his hands and fingers, which is permitted to grow, is

stated
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stated to be so long that he is enabled to tie it round his wrists.

Mis forehead, nose, and every part of his face is said to be covered

with hair. The Indians of his tribe pay him much respect in

consequence of his superior sagacity and hardiness.

THE BOA CONSTRICTOR.
On the 6th of March last, there was killed at Sandy Bay, Ja-

maica, a large serpent of the species of the Boa of Cuvier. It is

thus described by a writer in the Kingston Gazette :—^The jaw-
bone, the palate bones, and the other bones of the mouth, are

attached to each other, and to the cranium by elastic ligaments,

which, by stretching, allow the dilatable throat to receive bodies

of dimensions larger than the mouth in its ordinary or quiescent

state. Each upper and lower jaw-bone, and each palate-bone,

is furnished with a row of sharp, fixed, unpierced teeth, curved

backwards, so that the mouth contains six nearly parallel rows

of teeth, four above and two below. The windpipe is very long,

and there is but one lung. The tail is prehensile, and has at its

root two horny hooks or claws, something like the spurs of a cock.

Along the back there runs a broad chain, formed of large, irre-

gular, hexagonal, blackish spots, alternately with others which

are pale, and of an oval shape. Scales under the body and tail,

single and transversal. Such is the Boa, as described by Cuvier,

and such exactly is the description of the animal found at Sandy
Bay. It was fourteen feet lorig, and its greatest dian)eter when
jejune was seven inches : when killed, it was gorged apparently

with a kid or a Iamb.

This species of snake is very common in the southern continent

of America, where it sometimes grows to the length of 30 or 40
feet, and is a formidable foe to sheep, deer, goats, and (accord-

ing to some accounts) even to cattle.

LIST OF PATENTS FOR NEW INVENTIONS.
To William Tliomas, of Sitlmey, Cornwall, merchant; and

Joseph Lobb, of Sithney, farmer, for a machine or instrument

for cutting and preparing lay or sea ground for tillage at much
less expense and in a shorter space of time than are required by
the present mode of ploughing ; and also for renewing grass land,

lay or sea ground, with seeds, without destroying or tearing up the

whole of the surface thereof.—Dated 1st May 1821.—2 months
allowed to enrol specification.

To Alexander Law, ofthe Commercial Road, Mile End, founder,

for improvements in the formation of bolts and nails for ship and
other fastenings.— 1st May.—2 months.

To Robert Delap, of Belfast, merchant, for certain, improve-

ments in producing rotatory motion.— 1st Mav,—6 months.

To
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To Richard Jones Tomlinson, of Bristol, merchant, for his im-
proved rafter for roofs or beams or for other purposes.—3d May.
—6 months.

To John Reedhead, of Heworth, county of Durham, engineer

and mariner; andWiUiam Parrey, of East- lane, Walworth, master

mariner, for certain improvements in propelling vessels.—5th

May.—6 months.

To Aaron Manby, of Horsley, near Tipton, ironmaster, for

certain improvements in the making and manufacturing ofsteam-
engines.—9th May.—2 months.

To George Frederick Eckstein, of High Holborn, ironmonger,

for certain improvements in cooking apparatus.—9th May.—

6

months.

To John Mayor, of Shawbury» county of Salop, and Robert

Cook, of Shrewsbury, accountant, for certain improvements in the

machinery for raising water, which they intend to denominate

Hydragogue.—9th May.—6 months.

To Samuel Hall, of Basford, county of Nottingham, cotton

spinner, for improvements in the manufacture of starch. -9th May,
—6 months.

To Robert Paul, of Starton, county of Norfolk, gentleman, and

Samuel Hart,of Reden Hall with Harleston, same county, painter

and gig-maker, for certain improvements in springs applicable to

various descriptions of carriages.— 17th May.—6 months.

To Sir William Congreve, of Cecil-street, Strand, baronet; and

James Nisbet Colquhoun, of Woolwich, lieutenant in the Royal

Artillery, for certain improvements in the art of killing and

capturing whales, and other animals to which such means are

applicable.—7th June.—() months.

To John Vallance, of Brighton, brewer, for a method and ap-

paratus for freeing rooms and buildings (whether public or pri-

vate) from the distressing heat sometimes experienced in them,

and of keeping them constantly cool, or of a pleasant tempera-

ture, whether they are crowded to excess, or empty ; and also

whether the weather be hot or cold; and that in some cases with

and in some cases without a gas or gases, extended or additional

applications of the principles, or of some or one of the principles

(either of construction or operation) thereof, as applicable to pur-

poses other than what he first contemplated.— 19th June.—

6

months.

BAROMETRIC OBSERVATIONS.

Crumpsall, Lancashire, June 12, 1821.

Sir,—I send you the observations made at this place on Mon-

day the llth instant; and those also, made on the same day, at

Manchester, by Mr. Hanson.
CRUMP-
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Hour.
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My Barometer is a very good one of the kind—it was the fa-

vourite one of the late Mr. H. Andrews, of Royston, which he

used for his Weather Journal.

The observations of your correspondents, made on the second

Monday in the month,"will be of great use in finding out the

height of tiifferent places from the level of the sea; and will pro-

bablv lead to a more accurate knowledge of the causes of the

amazing changes that take place in the atmosphere, with regard

to its weight, temperature, &c.

Those who keep meteorological journals cannot but have re-

marked the mildness .of January ; the dryness and amazing baro-

metrical pressure during the month of February* ; the heat that

prevailed towards the end of April, with much lightning and

thunder; and then the cold weather which immediately followed,

and continues to this day.

I am, sir, your obedient servant,

William Rogerson jun.

Leighton, June 22, 1821.

Sir,—The usual Barometrical observations made at Leighton,

on the 11 th instant, are as under

:

1821.
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Mr. Cornfield's name, which by mistake you have made Cornfield

in last Number, p. 398.
Upon examining the construction of the best portable baro-

meters, I have noticed one probable source of error in the posi-

tion of the attached Thermometer which is fixed near the basin

of mercury^ and possibly may give nearly the heat of that portion

of they mercury. But when it is considered that all fluids com-
municate heat very slowly downwards, and that much of the

upper part of the tube is exposed to the atmosphere, and may
become several degrees warmer than the quantity in the basin,

or the wood in which the attached thermometer is fixed, it

may cause the average heat of the mercury in the tube to be se-

veral degrees above tliat in the basin : but in the necessary cal-

culations respecting the relative height of two places, it is the

heat of the mercury in the tube that forms one part of the data,

and not the temperature of that in the basin.

On the 1 1th instant, I suspended two thermometers near the

centre of my tube, one on each side, and found a difference of

4 to 5° between the heat in that part, and the heat indicated by

the attached thermometer : it is well known that a difference of

4 or 5° will frequently affect the result of a calculation ten or

twelve feet, and may perhaps have caused some of those ano-

malies, which may in part be avoided by having the attached

thermometer so fixed as to give the mean heat of the mercury in

the tube, instead of that in the basin.

I am not so sanguine as to im.agine the improvement above

suggested will reconcile all the differences found; but it is a maxim
with me to correct an error when 1 find it, and view it as one

step permanently gained.

The customary correction for the heat of the atmosphere, as

pointed out by the detached thermometer, I have long viewed

with doubts.

I have calculated the relative heights of Crumpsall and Leigh-

tony exclusive of fractions, to be nearly as follows:

Crumpsall above Lfigliton.

Feb. .. 174 feet.

March.. 161

April . . 159

May .. 123 through the medium of Bushy.

Col. Beaufoy has calculated the height of his instrument above

that of Mr, Gary's in February 4S7'4 feet.

March 481-0

April -ISZ-a

May I^n-S

4si'l mean of 4.

Mr.
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Mr. Gary's instrument being 73 feet above low water in the

Thames, sbows the height of Bushey to be 557 above the saitl

low water. Yours truly,

B. Bevan.

Meteorological Observations at Melville Island,

Abstract of the Register of theThermometer and Barometer du-

ring ten months, at Winter Harbour, Melville Island, North

Georgia, 1819 and 1820.

Latitude 74° 47' 18", Longitude 1 10" 48' 30^' W.

Date.
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METEOROLOGICAL JOURNAL KEPT AT BOSTON,
LINCOLNSHIRE,

BY MR. SAMUEL VEALL.

[The time of observation, unless otlierwise stated, is at 1 P.M.]
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Severn, King ami Co.'s insurance ques-

tii)7i, 3

Slaps' coTnpasscs. Effects of iron bodies

on, 61

Shooting- Stars. On, 346, 418

Shrimps. A prize question, 66
Snake with two heads, 231

Society of Sciences and Arts, Utrecht,

307

Solar eclipse. Effect of, on temperature,

74; on, 151

Solar and lunar periods, 15, 168, 435,

439

Solar'spots. On viewing, 67, 149

Solar eclipse, tlie late. Annular at Am-
sterdam, 394

Soivel a cure for scrofula, 353

Sounds. On, inaudible to certain ears,

187

South Shetland. Voyage to, 72

/S;jo?(^c contains Iodine, 148
Stali,stics, 1

4

1

Steam engine. Real inventor of, 42ij

Steam aigines. The largest ever made,

Slrontia. Test for, 228
Sugar-liouse insurance question, 3
Sun. Comet passing disc of, 444
Sun's right ascension. Tables of, 28, 182,

260, 435, 439
TWhtOT's Electi'o-magnetic Exper., 446
2\'lescope. Ilamage's 455
Thornton (Dr. ) on cure of scrofula, 351;
on teaching Latin, 361 ; on yeast, 427

Tombs oftlie Egyptiankings, 207
Travellers, 455
Tredgold on tlie method of fluxions,

177,200,325
Unicom discovered, 145
Ure's Chemical Dictionary, 56, 93 ; on
ammonia, 1 92 ; on light, 409 ; on al-

kalimetry, &c. 429
Ulting's solar tables, 28, 183, 260; on

solar and lunar periods, 168, 435, 439
Vaccination. A prize question, 65
Vacuum void of sensible caloric, 229
Venus. Visibility of, in the day, 134
Vesta. Geocentric places of, 129; query
on tables of, 234 ; answer, 395

Volcano in tlie Sloon, 139, 234, 305,
394

Voyage of the corvette Urania, 20
Waddington s travels, 455
Water. Compressibility of, 52, 144
Weights and Measures. Third report of
commissioners on, 359, 420 ; Parlia-

mentary report on, 430
Whitehaven Pli'doMphical Society, 140
Witkinson on pyrobgneous acid, 10
Wollaston on sounds inaudible to certain

cars, 1 87
Wood. Experiments on strength, stiff,

ness and gravity of, 366
Wronski's Address to Board of Longi-
tude, 02 ; remarks on, 136

Fear. On the length of, 15,168
Yeast a remedy for putrid fever, 427
Fco/es on magnitude of year, 15
Young (Dr.) and M. Wronski, 62,136
Zante destroyed by an earthquake, 141

Zeiyie, What? 311

END OF THE FIFTY-SEVENTH VOLUME.

To the Binder.

The Binder is desired to cancel the Title-page published in the January Number;
and to place tlie wood-cut illustrative of Dr. Thornton's Virgil before p. 361.
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